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What makes it both safe and econom- 
ical to store huge quantities of such 
volatile products as gasoline in tanks 
so large that railroad car loads raise 
their liquid level only an inch? 

The answer is vacuum and breather 
valves. They do double duty by pre- 
venting waste of stored liquids through 
vaporizing, and simultaneously keeping 
tank pressures within safe limits. These 
valves are among the many petroleum 
products storage tank fittings and 
gauges in which molded parts of Durez 





plastics have solved tough problems. 

Made of a Durez phenolic com- 
pound, these parts serve in, and even 
“breathe,” a corrosive atmosphere of 
vapors and gases, and resist the de- 
structive action of the liquids in stor- 
age. The Durez material is easily 
shaped. It is self-insulating. It has the 
necessary high dimensional stability. 

Manufacturers in many lines find 
wide uses for Durez because it is highly 
flexible in its properties. It can be for- 
mulated for maximum resistance to 
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corrosion, hard wear, or high tempera- 
tures, or for combinations of these 
properties. Its formability and dielec- 
tric strength are inherent. 

In our phenolic plastics experience 
files are production and sales success 
stories of special interest to you. You 
might well make them the starting 
point of our cooperation. 

Durez Plastics & Chemicals, Inc., 
Walck Road, North Tonawanda, N. ) 
Export Agents: Omni Products Corporatio 
160 ‘Fourth Ave., New Work 16, NN. ». 
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PHENOLIC PLASTICS THAT FIT THE JOB 
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SATISFACTORY 


The Patterson Pneumatic Closed Circuit 
Grinding System precisely controls particle 
size—the Patterson Conical Dry Blender in- BF 
sures perfect blending—all to the end of BF 
better powdered metal products: These ma — 
chines are outstanding fn the practice of & 


Powder Metallurgy. 4 : 
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The Patterson Foundry and Machine Comp: 1) 
East Liverpool, Ohio, U.S. A. | 


The Patterson Foundry and Machine Company (Canada) -‘¢ 


Teronte, Canada 
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Editor 


June: For Brides and Editorial Staff Travels 


Corrosion is Here to Stay 


There's plenty of evidence every- 
where that corrosion is here to stay— 
or, stated more seriously, that techni- 
cal interest in corrosion problems has 
become a major engineering activity. 
The busy convolutions of the Electro- 
chemical Society's Corrosion Div., the 
rapid growth of the National Associa- 
tion of Corrosion Engineers, and the 
existence of two technical magazines 
devoted exclusively to corrosion mat- 
ters are surely all the proof anyone 
could wish. 

A couple of us, together with sev- 
eral other editors, spent a few days in 
June watching corrosion do its darn- 
dest under close, carefully measured 
surveillance at the corrosion testing 
project operated jointly at Kure 
Beach, N. C. by the International 
Nickel Co, and the Magnesium Div., 
Dow Chemical Co. Here 20,000 spe- 
cimens of bare and coated metals and 
alloys of all types are exposed under 


standard conditions to this highly 
COrrosive marine atmosphere, while 
Other samples are immersed in sea- 
Waicr or tested under sprays and jets. 


Appearance and weight changes are 
recorded and a frightening (at least 
to ! rank LaQue, director of the proj- 
ect. mass of data of great value to 
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industry is being thus accumulated. 

Conclusions drawn from the work 
to date are positive verifications of 
what experts have long strongly sus- 
pected, while others represent brand 
new ideas. Thus, in its first small 
doses copper (up to 0.05%) is the 
most potent element in improving 
corrosion resistance of ordinary steels. 
The color of the rust on alloy steels 
is a good barometer of their resist- 
ance; dark colors indicate greater 
durability, and the dyed-in-the-wool 
corrosion expert can make a good 
rough appraisal of a group of steels 
on this basis. 

With most corrosion-resistant met- 
als and alloys corrosion proceeds most 
rapidly at first and then tapers off; 
the major changes in color and weight 
occur in early months, and many sam- 
ples look after six years very much 
as they did after three months. Stain- 
less steels, 14% plus chromium, stain 
rather than rust, and several grades 
have remarkably small amounts of 
staining and pitting even after seven 
years exposure to the salt air; types 
310 (25 nickel, 20 chromium) and 
316 (16 chromium, 12 nickel, 2 
molybdenum) are the most resistant. 
Nitrided stainless steels were inferior 
to the un-nitrided steels. 

As protective coatings for steel, 









aluminum varnishes and zinc dust 
paints seem to be the best “paints.” 
Ot the synthetic finishes, the vinyl 
coatings are standing up better than 
the phenolics. Hot-dipped aluminum 
coatings look promising, while gal- 
vanizing retains its position as the 
most economical, large-scale, long-life 
protective coating method for steel. 
The only good metal-spray coatings 
seem to be those of aluminum, zinc 
and lead. 

Magnesium’s surprisingly good re- 
sistance tO sea-air corrosion reported 
in this magazine in May, 1945 have 
been confirmed by the 2-yr. extra 
testing. 56S aluminum rivets for 
magnesium alloy structures are now 
standard by virtue of their superior 
galvanic compatibility with the mag- 
nesium alloy, as compared with the 
A 17S rivets formerly used. Cadmi- 
um-plated steel bolts used with mag- 
nesium structures give no trouble if 
“insulating” washers made of 52S 
aluminum alloy are used. Stress-cor- 
rosion cracking of welds in magnesi- 
um alloy structures can be avoided 
by stress relieving treatments, and 
wherever possible such treatments are 
now standard practice for magnesium 
welds. 

Outstanding observations as to 
copper alloys are (1) the evident 
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When specifications call for sAE 950, you have the right answer in 
N-A-X HIGH-TENSILE. This low-alloy steel—with inherently finer grain 


structure—has demonstrated its outstanding properties in factory after 
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factory: high strength, good formability, excellent weldability, high 
fatigue-resistance, great impact toughness, high corrosion-resistance. 
Think of N-A-X HIGH-TENSILE when you think of sag 950. It’s a great 
steel to work with. 


GREAT LAKES STEEL 


SRORaRRmuneNetecs N-A-X ALLOY DIVISION « DETROIT 18, MICHIGAN | 
UNIT OF NATIONAL STEEL CORPORATION | 
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ceability of tin by nickel, in the 
G bronze, without significant 
of either corrosion resistance or 
nanical properties, and (2) 
»ro-nickel for condenser tubes that 
ntains only 10% of nickel (instead 
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f che usual 30% nickel) plus 0.8% 
yn is competitive in cost with 
juminum brass but not subject to 
e latter’s “dezincification,” and ap- 
ars to be just as good on a service 
asis as the traditional 70/30 cupro- 
ickel for condenser tubes. 

The mighty teredo, salt-water ter- 
jite that eats away pier structures 
nd the wooden hulls of ships in har- 
yr storage, still challenges those who 
‘ould control him (or her). Poisons 
e.g. copper-base compounds so use- 
ul for anti-fouling paints in general ) 
verely annoy him. The most promis- 
Ming attack is to gum up his teeth 
with creosote-like goos so that he 
lies of discouragement. 

Scores of manufacturers and insti- 
Mrutions have samples tested on the 
Kure Beach racks, some of the largest 
projects being those of Carnegie- 
jIllinois, Armco and the Navy Dept. 
‘The installation as a whole is an ad- 

venture in cooperation, competitors 
) working hand-in-hand to learn more 
about corrosion so that all their ma- 
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} terials will be applied in the best pos- 
Hsible way, from the users’ point of 
i view. 


Diactire to the Lore 
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Two trends were reported at the 
Annual Conference of the Society of 
the Plastics Industry, at Chicago 

| May. One was a general falling-off of 
orders for small molded plastics parts, 
best described as gadgets. It seems 
that Mrs. America is not demanding 
pastel-colored knick-knacks in the 
new glamour material as insistently 
as heretofore. One large custom mold- 
et had only two weeks’ work in his 
shop, and many were frankly worried. 

(he other trend may become the 
beacon light pointing out a path in 
the gloom. This was the increasing 
number of inquiries about plastics for 
invustrial use directed to exhibitors 
i¢ National Plastics Exposition, 
contemporaneously. 

pparently molders must plan for 
inge from the production of plas- 
novelties, for a while at least, to 
pa''s for industry. This market means 
uction to specifications, possibly 
Cer dimensional tolerances, more 


careful selection of the type of ma- 
terial with regard to its use conditions, 
use of materials different from those 
formerly employed, or other changes. 
There are certain advantages such as 
less credit risk, possibilities for longer 
runs, and so on. 

Production of small molded novel- 
ties and toys will probably be a part 
ot the plastics market for all the 


tors. Attendance was 25,000, almost 
entirely “members of the trade.” 
(This means that something like 
100,000 molded parts such as toy 
scissors, ocarinas, whiskey glasses, 
drapery tie-backs, etc. must have been 
given away by the well-molded maid- 
ens brightly ornamenting several 
booths. ) 


The injection molding machines in 
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foreseeable future, but the custom 
molder will find the industrial market 
a more stable, even if a lower profit, 
field. The molder that depends upon 
production of novelties only is miss- 
ing an important market, and a con- 
dition that causes him to direct his 
attention to the molding of parts 
for industry may prove to be a bless- 
ing in disguise. 

As to the show, it was bright and 
business-like, adjudged a great suc- 
cess by 95% of visitors and exhibi- 


Operation attracted most interest, but 
the materials producers, with the 
largest booths, overflowed with glam- 
our and glad-hands. A compression 
molding machine with many of the 
operating features of injection equip- 
ment was one center of interest. An- 
other was a forced convection oven 
designed for efficient preheating of 
preforms. Several booths displayed 
refrigerator door liners of laminated 
paper-base phenolics, which were 
evidently among the largest formed 
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A dime—thick or thin—represents one-tenth part 
of a dollar. And, fiscally speaking, dimes are get- 
ting thinner every day. But Sharon Alloy Steel 
makes thin dimes go farther. 


Because of unusual characteristics of strength and 
endurance, parts made from Sharon Alloy Steel 
—part for part—can be made lighter. This means 
Sharon Alloy Steel gives more parts per ton. 


From hair springs to hair dryers, from shavers to 
steamships — in fact, for anything that moves — 














there is a Sharon Alloy Steel to make your prod- SHARONSTEEL 


uct lighter, stronger, more reliable . . . make it 
less costly. 


If your problem is the choice of an alloy steel or 


its method of fabrication, consult Sharon's experi- ALLOY STRIP 


enced metallurgists today. It won't cost you a dime. ST - 4 i 


SHARON STEEL CORPORATION 
Dept. A 
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PRODUCTS OF SHARON STEEL CORPORATION AND SUBSIDIARIES: THE NILES ROLLING MILL COMPANY, NILES, OHIO; DETROIT TUBE AND STEEL COMPANY, DETR 
MICHIGAN; BRAINARD STEEL DIVISION, WARREN, OHIO. Hot and Cold Rolled Stainless Strip Steel — Alloy Strip Steel — High Carbon Strip Steel — Galvanite Speci | Cos 
Products—Cooperage Hoop— Detroit Seamless Steel Tubing— Seamless Steel Tubing in Alloy and Carbon Grades for Mechanical, Pressure and Aircraft Applications — ‘leet 
Steel Sheets — Hot Rolled Annealed and Deoxidized Sheets — Galvanized Sheets — Enameling Grade Steel — Welded Tubing — Galvanized and Fabricated Stee! 5 





DISTRICT SALES OFFICES: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., New York, N. Y., Philadelphia, Pa., Rochest«” N. 
Los Angeles, Calif., San Francisco, Colif., St. Louis, Mo., Montreal, Que., Toronto, Ont. 














plascics parts yet made. A continuing 
‘rend toward post-forming was in 
evidence. 

me remarkable and _ beautiful 
rhings are being done with plastics 
in tne house-furnishings field—vinyl 
upholstery, floor tile, shower curtains 
and draperies, and woven polyethy- 
iene upholstery being typical. Vinyl] 
paste resins aroused the interest of 
many visitors. Phenolic plastics and 
laminates made with them continue 
ro dominate the field of industrial 
products, both electrical and mechan- 
ical, but a number of newcomers 
with special high temperature, di- 
mensional stability, water-absorption 
or impact characteristics—e.g. allyl, 
cellulose propionate and polystyrene 
plastics—are making notable progress. 


Bethlehem’s Too! Steel Dept. 


An extensive modernization and 
expansion of the tool steel department 
at the Bethlehem plant of Bethlehem 
Steel Co. has just been completed 
and we, along with a few other edi- 
tors were invited to look over results. 

Before the war Bethlehem began 
an extensive survey of the tool steel 
field. Its completion had to await 
war's end. Through this survey they 
concluded that the field for tool steels 
was still growing, despite the intro- 
duction of carbide tools and the like. 
There is hardly a finished product 
today that somewhere along the line 
has not been touched by a piece of 
tool steel. Even in plastics and wood- 
working tool steels are used for shap- 
ing and forming. 

The modernization program at 
Bethlehem concentrated chiefly on the 
heating and cooling phases of tool 
steel production. Fully aware of the 
great care required in maintaining 
internal soundness in the many ten- 
der, heat sensitive types of tool steels, 
equipment has been provided for 
controlled cooling and _ inspection 
after every forging and rolling opera- 
tion. All furnaces used for this pur- 
pose, as well as the heating and 
annealing furnaces, have been equip- 
pec for automatic control. 

very important addition to the 
depirtment is a mill depot, with stor- 
age space for the great variety of tool 
an special steels that are produced. 
It \as emphasized that prompt and 
eth ‘ent delivery is an important con- 
Sid: ration in the competitive tool steel 
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business. The new mill depot is de- 
signed to speed up deliveries to dis- 


tributors, jobbers, and mill customers. 


Bauxite and Zombies 


For the bizarre, exotic and adven- 
turesome life, give me the mining 
engineer. In his quest for vital min- 
erals and metals he scours the malaria- 
infested regions where crocodiles, 
tigers, snakes, black men, yellow men 
and pigmies mingle—the mingling is 
usually involuntary. 

We read about a quest for bauxite 
by the engineers of the Permanente 
Metals Corp. in their own house or- 
gan, The News. They scoured South 
America and islands of the Caribbean, 
with most of their work in Surinam 
(Dutch Guiana). 

The natives of Surinam, called 
Djukas, are descendants of slaves who 
ran away from banana and sugar 
plantations, escaped to the jungles 
and resumed their primitive ways. 
Their religion is the Voodoo cult of 
Zombies and witchcraft and both 
sexes tattoo their bodies. They make 
a pattern of surface cuts, put rice or 
dirt in the sores to make them fester, 
leaving a “beautiful” scar design. 

You'd chuckle to watch them cut 
down a tree. They chop or saw the 
trunk from all sides, never knowing 
which way the tree will fall. As the 
tree starts to sway they run wildly in 
all directions. After it falls they call 
the roll to see if all are alive, then 
rush up to the stump, shake hands 
and congratulate one another on sur- 
vival. 

The bauxite-seeking engineers did 
not have to apply to the equivalent of 
a U. S. employment agency for work- 
ers. By grapevine the word was 
spread, some coming from as far 
away as an 8-day canoe trip. Three 
hundred workers were recruited. No 
Djukas would give his correct name 
lest a “hex” be placed on him by some 
evil witch so each worker assumed 
a new fictitious name each day. At 
length the engineers put metal dog 
tags with numbers on each. They 
signed their receipts for cash wages 
with their fingerprints. 

The engineers, glad to escape from 
strikes and paralyzed utilities in the 
U. S., encountered in their stead mos- 
quitoes, chiggers, ticks, gnats and 
various other insect gremlins. They 
did not dare eat vegetables grown by 
natives, so were content with beans 


out of cans. They encountered black 
panthers, tigers, ant-eating bears and 
snakes. The natives once chased a 
tiger out of camp with flaming sticks. 
One of the native boys was bitten by 
an 8-ft. bushmaster, a most deadly 
snake. The witch doctor gave him a 
brew of herbs, caterpillars, beetles and 
monkey tails, stirred with the jawbone 
of a tiger—and he was cured at the 
cost of $7.50 (a little steeper, per- 
haps, than American medical fees). 

At the farewell party there were 
Voodoo drummers and chanters, na- 
tive brews, jungle juice and special 
French stock. Natives danced the 
musical equivalent of “It’s always fair 
weather when good fellows get to- 
gether.” 

The six engineers are now home 
again and the various samples of 
bauxite are being analyzed. Surely, 
after all that effort, some good will 
come! 


Industrial Furnace Makers Meet 


Don’t ask: “How’s business?” It is 
more to the point to ask: “How's 
profits?” There is too much business 
at no profits. That was one of the 
interesting themes developed by C. H. 
Stevenson, Lindberg Engineering Co., 
who read a paper before the annual 
convention of the Industrial Furnace 
Mfers. Assn. at Hot Springs, Va. re- 
cently. 

Mr. Stevenson commented that 
everywhere he went people greeted 
him in the usual way—“How’s bus- 
iness?” But what business happens to 
be at the moment is by no means the 
important thing. Perhaps you have 
secured some of your business by 
undercutting your competitor, result- 
ing in a no-profit sale. 

The theme of this year’s meeting 
was “Reducing Costs and Improved 
Selling Methods.” Key speakers were: 
W. E. Borbonus, R-S Products Corp.; 
H. M. Heyn, Heat Treat Div., Surface 
Combustion Corp.; George Tall, Leeds 
& Northrup Co.; with guest speaker, 
William B. Spooner, Jr., industrial 
counsel, New York, on “Using All 
the Tools to Sell This Industry's 
Equipment.” 

A feature of the meeting was the 
planning for cash awards for authors 
of articles on most outstanding ap- 
plications of industrial furnaces and 
ovens. The next meeting will again 
be held at Hot Springs, May 3-5, 
1948. 
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Too Many Want Cyanide Salts 


If substirutes for cyanide salts in 
heat-treating and plating can be used, 
they should be considered. Supplies 
have tightened sharply and the quality 
of imported cyanide from France and 
Sweden is unusually poor. However, 
a new du Pont cyanide plant is sched- 
uled to be completed in the fall which 
should relieve the situation somewhat. 


Pig Iron More Cheerful 

The worst days of pig iron scarcity 
are over. U. S. production for first 
quarter was over 14,600,000 tons 
against over 8,000,000 for the corres- 
ponding quarter in 1946. Moreover, 
production becomes constantly more 
efficient and voluminous, with even 
greater strides ahead by using oxygen 
in the blast. An important contrib- 
uting factor, too, is the longer life 
of linings. Twenty-five years ago lin- 
ings would last long enough to pro- 
duce 500,000 tons of iron; today the 
life is 2,000,000 tons. The larger size 
of furnaces of this era also makes for 
longer life. 


Natural Rubber the Cheaper 


Despite early predictions that a 
price premium would apply to natu- 
ral rubber over synthetic, it is working 
out contrariwise. Indications are for 
the natural to sell at 16c per Ib. (hav- 
ing dropped from 21c in early May) 
with the synthetic at 18c. In 1947 
plantation rubber will provide 50% 
of U. S. needs. Damage done to plan- 
tations of the Dutch East Indies and 
Malaya by the Japs was slight as the 
Japs wanted rubber for themselves 
and there was no time for last-minute 
destruction before surrender. 


Tin’s Rivals Rarin’ to Go 


It is virtually unanimously agreed 
that tin prices are destined to be held 
at at least 80c per Ib. for a long time. 
Here is the way the British, the chief 
controllers of tin, look upon four 
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rivals. Aluminum is in “full flood 
supply” and is taking the place of 
tinplate such as kitchen pots and pans 
and nonfood packs. Stainless steel re- 
places tin in kitchen utensils, electric 
appliances, railway cars, etc. Glass has 
been effective in the “packet” field, 
such as shaving soap and powders. 
Plastics have a big “pack” future. 
Bottle tops are here; plastic bortles are 
on the way and a plastic can is feared. 
Even a plastic gear wheel is being 
made. As to tin, a deficit of 76,000 
tons in the next three years’ produc- 
tion looms due to slow delivery of 
dredges, lack of coal and discontent 
among workers. 


Polyethylene Is Cheaper 


That popular and useful plastic, 
polyethylene, was reduced in price a 
third time June 2 so that the present 
quotation of 49c (56c for colored 
compounds based on this resin) is 
51% lower than in mid-1942. De- 
veloped during the war for coaxial 
cable insulation for radar, its low-loss 
electrical and other good properties 
make it adaptable for many peace- 
time uses—deep freeze food bags, 
woven upholstery, ice cube trays, lin- 
ers, gaskets, etc. It can be extruded, 
molded and fabricatéd into sheets and 
film, and coated on paper and fabrics. 


Metal for Die Casting 


Some die casters may soon be plan- 
ning to shift some of their work from 
zinc back to aluminum, as they did 
during the war. During 1943 and 
1944 production of aluminum die 
castings was twice output of zinc 
castings because of shortage of zinc. 
In 1945 and 1946, however, things 
were more normal again, with zin< 
castings production more than twice 
that of the aluminum die castings. 
Here in 1947 zinc die casters are 
lucky to get 60% of their needs of 
special high grade zinc, 99.99 pure. 
Though the U. S. has 19% of the 









world’s zinc reserves, our supply will 
last only 19 years at pre-war consump. 
tion and even less at present con- 
sumption. 

Zinc die casters alone want 270,000 
tons this year—but won't get it. So, 
better look ahead and have an “ace in 
a hole” in the form of aluminum— 
and start educating your own cus- 
tomers. 


Aluminum Spotty as to Supply 


Aluminum producers have as a goal 
10-cent aluminum (as against 14c 
now), but present high wages and 
transportation Costs prevent price re- 
ductions. Both Reynolds and Kaiser 
interests have a surplus of aluminum 
ingots which they suggest the govern- 
ment buy for stockpiling. Alcoa, 
however, has a shortage. Reynolds 
argues that Uncle Sam should stock- 
pile aluminum pig and not bauxite, 
thereby actually stockpiling, too, elec- 
tric power, manpower and time. 


Antimony to Continue Short 
It'll be a scramble to get enough 
antimony for a long time. Bolivia has 
been eliminated as a major source of 
imports and the Chinese antimony 
industry has broken down. Our con- 
sumption in 1946 was 8000 tons in 
excess of imports and home produc- 
tion, the balance coming from gov- 
ernment stockpiles. But there isn‘ 
any more in the Uncle, Sam kitty. 
Thus antimony, like alimony, may 
become embarassingly short. 


Gray Iron Supply to Stay Tight 


Although gray iron foundries pro- 
duced 1544% more during the first 
quarter, 1947, than for same period 
of 1946, the availability of gray a 
malleable iron will show little, if ai 
improvement over the next mai 
months. There are still severe sho: 
ages of pig iron and coke, plus lab 
troubles. Prices of castings will n 
go down over the next few months 
they might rise. 
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Once upon a time there was a plant engi- 
neer named Herman who was a very busy 
man indeed. His working life was filled with 
assorted problems related to the manufacture 
of electric motors—what to make them out 
of, how to machine and harden them, where 
to obtain call the incidental materials and 
operating accessories necessary to their pro- 
duction, what to do when production breaks 
down or rejects pile up, etc.; but peguniae 6 
how to carry out the hundred and one weekly 
missions assigned to him by his two bosses, 
the works manager and the chief engineer, 
who seemed to Herman individually to com- 
bine the qualities of Nero and Simon Legree. 


The reason Herman was so busy was that 
he was very competent and extremely know!- 
edgeable, especially about the methods of 
working and assembling the various materials 
that go into electric motors. And the chief 
reason Herman was so well informed was 
that he had for years been an avid reader 
of the technical magazines that touched on 
his problems. But now he had gotten so busy 
that he had very little time left for reading. 
And all of a Ssilled Herman realized that he 
hadn't looked at a trade paper (or any other 
reading matter except orders, bills, memo- 
randa, complaints, reports and specifications) 
for three months. He turned a cold and fishy 
eye on the mountain of magazines on his 
office table—Materials and Processes, The 
Steel Age, Product Design, American Machin- 
ery, Metallurgical Progress, Electrical Pro- 
duction, Factory and Mill Management, 
Modern Manufacturing, plus magazines on 
welding, tooling, heat treating, forging, fin- 
ishing and testing, and every one augmented 
by a sort of competitive twin! Because he 
could no longer read everything, he had taken 
to reading nothing, and this he knew was 
the first step in the reduction of his value to 
his company. 


Right then Herman made his great decision, 
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his self-emancipation proclamation. Hence- 
forth, he declared, | will not feel obligated 
to read every journal that comes into my 
office, nor even to glance at same. But | will 
positively read thoroughly those few maga- 
zines (1) that directly and primarily bear on 
my important functional problems, and (2) 
which are alertly and systematically edited to 
provide me in convenient form, with the 
technical news and process information | 
need in my work. 


Then he dove into his pile, which now 
numbered 60 copies of 14 different maga- 
zines, scrutinized each publication carefully 
and finally settled on four magazines—four 
good publications which covered as a group 
the same ground as all 14, yet which specif- 
ically featured the kind of news and technical 
information essential to his work. With the 
combination chosen he could obtain all the 
detailed information needed for his job, in 
convenient and uncluttered form—new mo- 
terials, processes and manufacturing equip- 
ment; working methods for various materials; 
trends in engineering design; advanced prac- 
tice in the operation of production machinery; 
and —— news of his industry and other 
metalworking fields. 





Herman is now happy. He's just as busy 
as ever—if anything even more in demand. 
But he found the way to keep up-to-date 
technically without becoming engulfed in an 
endless wave of magazines and to restore 
his normal serenity. And—as usual—his 
bosses adopted his practice too; they stopped 
subscribing to the weak publications, read 
the most important of the strong ones them- 
selves and directed the rest of the staff to 
follow Herman’s systematic example. 


All publishers of strong, functionally-edited 
industrial magazines wish many others would 
go and do like Herman. 


FRED P. PETERS 











Edwin F. Cone Retires 


Edwin F. Cone, one of the ablest and 
most experienced industrial journalists 
in this country, and for many years 
Editor of this magazine, is retiring this 
month from the staff he has led and 
served since 1935. 

Mr. Cone was graduated from Buch- 
tel College in Akron, Ohio, and the 
Case School of Applied Science in 
Cleveland. He served the Grasselli 
Chemical Company and later the Amer- 
ican Steel Foundries in chemical and 
metallurgical capacities, and then joined 
“The Iron Age,” of which he was As- 
sociate Editor for 20 years. 

In January 1935 he was appointed 
Editor of this magazine, then known 
a: “Metals and Alloys.” During his 8- 
year tenure of that position, “Metals 
and Alloys” saw its most spectacular 
growth. He broadened and practicalized 
its editorial approach to such an extent 
that the magazine's circulation more 
than tripled in that period. In 1943 he 
turned over the increasingly heavy load 
of editorial management to a younger 
associate, but continued, as Consulting 
Editor, to help guide the magazine in 
its policies and to write many of its 
most interesting articles and editorials. 

Editors characteristically develop a 
wide acquaintanceship and few indus- 
trial editors can match “Doc” Cone’s 
roster of friends in a dozen fields. He 
is a member of the American Institute 
of Mining & Metallurgical Engineers, 
the American Society for Metals, Amer- 
ican Society for Testing Materials, 
American Iron & Steel Institute, Amer- 
ican Foundrymen’s Association and 
The Electrochemical Society, and has 
held numerous offices in several of 
these. He has been especially interested, 
both through committee work and edi- 
torially, in steel and its uses, and°much 
of his published work on high-strength 
steels, electric furnace steels, stainless 
and alloy steels, refractories, centrifugal 
castings, etc. will remain a constant 
source of reference for many years. 

The publishers and editors of “Ma- 
terials & Methods” are proud and grate- 
ful that Mr. Cone capped his long and 
distinguished career with his service on 
our behalf. And we know that all of 
his friends among our readers will join 
us, his envious associates, in wishing 
him many many years of happy leisure. 

—The Editors 


Two Schools of Engineers 


How effective is the liberal arts 
school graduate who majored in science 
when he competes in industry with a 
graduate from a technical school? This 
topic was expounded by the head pro- 
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fessor of chemistry of mid-western 
liberal arts college, next to whom we sat 
at a recent luncheon. Prof. Liberal Arts, 
let's call him, had been somewhat con- 
cerned with this question. So he wrote 
to one of the leading scientists in the 
atom bomb project, himself a college 
professor, asking this question, since 
Prof. A. Bomb (shall we so designate 
him?) had supervised a large group of 
chemists, some from liberal arts schools 
and others from technical institutions. 
“Chemists” versus “chemical engineers”! 
“The liberal arts scientist seems at 
a great disadvantage at first. He is con- 
fused, slow in getting started, and 
apparently lacking in confidence. After 
a while, however, he matches and 
perhaps overtakes the technical school 
graduate,” Prof. Bomb observed. 
“The liberal arts graduate usually 
writes better reports on his project. 
He has a better conception of the 


» project as a whole. He can quickly 


differentiate between the basic facts 
and the irrelevant and trivia.» Appar- 
ehtly his broader education, involving 
economics, history, languages, English, 
etc. have given him vision, imagination 
and other qualities which make him 
master of the situation.” 

The liberal arts graduate has largely 
stuck to basic principles and has not 
cluttered up his brain with many 
technical details. He has confined his 
scientific studies largely to the realm 
of “pure science.” Since he has not 
specialized much in his early and form- 
ative years, he is perhaps more adapted 
to shifting rapidly where necessary. 

Deans of the highly technical and 
engineering schools are themselves tak- 
ing steps to install more courses of the 
liberal arts group. They are empha- 
sizing the mastering of basic principles 
and placing less emphasis on the intri- 
cate details of any one technique. 

As a matter of fact, it might be well 
if each type of school would borrow 
a little of the philosophy of the other 
type. One must not overlook, either, 
that in the long run it is the individual 
that counts. Many an individual tech- 
nician, with no advanced schooling, 
has proven the equal or peer of the 
individual who was nurtured within 


collegiate ivy-clad walls — H. A. K. 





Do We Need Basic Research? 


In a talk before the recent meeting ~ 
of the American Iron & Steel Institute 
Cyril Smith said: “There is no doub; 7 
that the whole surface of civilization — 
has changed as a result of pure science 
This is true, it is self-evident, yet the 
metallurgical industry on the whol 
acts as it it were not true.” We venture 
to add that this criticism is true nor ~ 
only in the metals field but applies as — 
well to our entire industrial establish. 
ment. 

We as a nation have built up for 
ourselves a set of values in which the 
direct, the immediate and the obvious 
things such as high volume production 
and variety almost always are rated 
most important in our minds. We find © 
it very difficult to comprehend the) 
value of fundamental research, because | 


it has no immediate tie-in with cur.) 4 


rent industrial production. Our imagi- | 
nation has become limited to “practi- 

cal” things—to tangible short-range 
product and material developments | 
whose future values can be predicted 
in dollars and cents. 

But this attitude or philosophy of | 
ours may mare to change if we are t 
continue to progress. As Cyril Smith 
also pence out, “we are reaching the 
point where the law of diminishing re 
turns has set in and further advances 
will be both slow and costly —There is 
little chance of major improvement in | 
the properties of metals by a continua 
tion of experiment along the lines ot 
making new compositions and putting 
them through variations of conven- 
tional heat treatment. Improvements of 
10%, perhaps somewhat more, will be 
so found, but shall we overlook the 
possibility of making metals twice as 
strong as at present, five times... ? 

We can’t overlook such possibilities 
because metals that are two to five 
times stronger will probably be re- 
quired to meet the design requirements 
of future nuclear power plants, gas 
turbines and the like. 

To meet this challenge for better 
materials requires that a number of 
fundamental questions of why be an- 
swered. To mention only a few from 
Dr. Smith’s paper: Why do metals 
resist stress elastically? Why do san 
plastically deform? Why do slip and 
fracture occur at such low stresses when 
the forces holding metal atoms together 
in the crystal are at least ten times 4s 
large? These and many other questions 
must someday be answered before the 
great advances in materials that are » 
necessary for future progress can Dé 
made. Only through basic research can 
the answers be obtained and, theref« 
it should be wholeheartedly supported 


by all of us. 
—H.R 
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Expect Sheet Steel Shortage 
to Extend Until June 1948 


by HAROLD A. KNIGHT, News Editor, MATERIALS & METHODS 


HE EDITORS OF MATERIALS & METHODS consider 

as one of their duties to readers the regular report- 

ing on immediate and long-term availability of the 
principal engineering materials. Since a true knowl- 
edge of materials requires information on supply as 
well as on the physical and working properties of 
materials, we herewith present another special report. 

For the past several months, there has been a welter 
of charges, claims and counterclaims concerning the 
scarcity of sheet steel. Official government cognizance 
of the tight finished steel situation resulted in the 
hearings before the Senate Small Business Committee. 
In an attempt to determine just how severe the 
shortage is, learn if possible where the fault lies, and 
throw some light on when the shortage might end, 
MATERIALS & METHODS conducted a survey among 
sheet steel producers and representative users of this 

material in various types of industries throughout 
the country. 

Summarizing the findings, we learn that most 
companies expect the shortage to be history by the 
end of June 1948; that industry is receiving an 
average of 28% less steel than it feels it needs; and 
that a greatly swelled demand for finished steel 
combines with restricted rolling capacity to provide 
less than the desired quantity. 

The facts ‘and conclusions presented here are 
published in the belief that they might aid both 
producers and consumers of sheet steel to plan more 
intelligently for the future months. 

Undoubtedly, steel sheets are the scarcest forms of 
steel and the key steel for the most-sought-after 
consumer's durable goods in the form of automobiles, 
refrigerators, washing machines, stoves and cooking 
ranges and scores of other goods in this class. By 
many, steel sheets are regarded as the country’s No. 1 
scarcity. 

There appears to be rather general agreement 
between producers and consumers on the situation. 
Both, for instance, agree that the shortage should be 
over by mid-1948. Both agree fairly well on what 
grades and descriptions are weakest. In the main, 
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there is agreement that sheets are being allotted fairly 
by the mills. The chief disagreement comes as to the 
extent of the gray market. Sheet producers consider 
it negligible, but 90% of the consumers canvassed 
have been approached by operators in the shaded 
market—one 25 times; another is approached daily. 

But first, a brief analysis on the reason for the 
particular shortage in sheets. During the war, sheets 
were a minor war material and production lagged in 
favor of other more war-useful items. In 1939 sheets 
were 25% of total steel shipments, dropping to 14% 
in 1942, 1314% in 1943 and rising to 15% in 
1944, 19% in 1945 and 24% for the first four 
months of 1947. 

Several sheet mills were converted to plate mills 
during the war and the small production of sheets 
during the war left but little surplus for peace uses. 
There has been some testimony that flat-rolled prod- 
ucts, particularly hot-rolled sheets, are among the 
less profitable forms of steel in the present price 
pattern. However, when we asked sheet producers 
if higher prices for hot-rolled sheets would improve 
the supply situation, they unanimously answered 
“No.” 

Emphasizing the seriousness of the sheet steel 
scarcity was the testimony before the Senate Sub- 
committee by an official of the Edgecomb Steel Corp., 
Hillside, N. J., a warehouse firm, or jobber. He said 
that because of this shortage several of the company’s 
customers have gone into equity receiverships. 


Consumers’ Questionnaire in Detail 


The first question asked consumers was the extent 
that they had curtailed production of their own 
products because of sheet shortage. Eighteen per 
cent had experienced no curtailment, and in other 
cases curtailment had ranged from 2 to 60%, the 
last figure prevailing for 10% of those curtailing. 
Average production cuts—for those who so suffered— 
was 28%. 

The question of what kinds of sheets are the 





scarcest evoked no uniformity of opinion, thus lend- 
ing much credence to a statement by a producer that 
“all grades are scarcest.” Light gaged sheets and 
enameling sheets received the most votes in a scat- 
tered field. 

When asking enumeration of most plentiful, again 
there was a lack of concentration. Tied for first place 
were hot-rolled and cold-rolled low carbon sheets, 
and stainless steel. 

As to guesses when sheets will become plentiful, 
the range was from fourth quarter, 1947 to second 
quarter, 1948. Here opinion was preponderantly in 
favor of June, 1948, (or a year from the date of the 
questionnaire ). 

The most uniform agreement was on the question 
as to whether these makers of automobiles, refriger- 
ators, washing machines, ranges, metal furniture, etc. 
had been approached by gray marketeers. At least 
90% had been so approached, and one company 
admitted to “buying to some extent.” One party was 
approached by mail only. (The president of the 
Pressed Metal Institute recently told his membership 
that specific firm-sales offers of over-priced steel 
sheet and strips aggregated over 1,000,000 tons at 
prices ranging up to $250 per ton.) 

We asked them whether they have been using 
aluminum or other materials as a substitute for steel. 
About half had, ranging from one using aluminum 
to the extent of 333% down to four “in a limited 
way.” One had tried but found the substitute unsatis- 
factory. Queried as to whether the substitute would 
be permanent, the majority answered negatively, 
fifth said in a few cases and one suggested it depended 
on price relationships. 

An interesting question involved the fairness with 
which sheets are being apportioned. At least a third 
answered unqualifiedly “yes;” a fifth gave a curt 
“no;” a few said “mostly, yes.’ One commented: 
“Reputable mills have tried but this quota business 
built up the black market. Some steel officials could 
have done a better job.” Another answered: “They 
say they're doing it fairly but it is hard to understand 
when production is often up to 102% of capacity 
among several sheet mills.” It is our own impression 
that the sheet producers are doing their best to take 
care of small business because Washington serves as 
the “Great White Father” towards the little fellow. 
An auto manufacturer remarks that the Automobile 
Manufacturers’ Assn. has shown that their industry 
is receiving 30% less than their share. One said the 
steel makers persuaded consumers to use more steel 
in place of wood, etc.—then cut them off from steel. 

As to quality being up to standard, about 50% 
claim “no.” One-fifth say unequivocally “yes,” a few 
say “mostly yes.” One remarks that quality is 30% 
below standard; another observes that working quali- 
ties are standard, but finish not; another finds stand- 
ard quality obtainable from only one source. One 
says not as good as usual, particularly in enameling 
grades; one says that he offsets inferior quality by 
extra finishing at his own plant. 

Before the Senate Subcommittee the Edgecomb 
Steel Corp. observer said that deliveries to his ware- 
house are mainly over-runs and rejects and odds and 
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ends of sizes which the warehouse shears up into 
some form of salable sheets. Besides these eccentric 
sizes, the quality is poorer. 


What the Producers Say 


We asked the producers what grades of sheets are 
scarcest. Cold rolled steel and galvanized were the 
popular choices in a rather wide assortment. Among 
other grades mentioned were hot rolled, annealed; 
enameling sheets and silicon electric. Two producers, 
with sweeping gestures, mentioned “all flat-rolled 
products.” 

As to what delivery they are quoting on these 
scarcest sheets, most were out of the market for the 
rest of 1947, though one ventures second and third 
quarter, 1947. 

We asked if sheet producers are expanding capacity 
and to what extent, but answers were mostly negative. 
One producer mentioned 17%, another 40% and 
another 200%. In fact, Inland Steel Co. has announced 
publicly that it is engaged in an $18,000,000 program 
to enlarge sheet steel facilities, but strikes and mate- 
rials shortages have delayed completion for a year, 
or well into 1948. Even without the new facilities 
Inland’s sheet production in first quarter, 1947 was 
15% of total steel production as against 30% in 
1939-1940. Of its total 1946 production, Inland 
shipped 18% to warehouses (to supply the small 
business) as against 16% in 1940. 

The American Iron & Steel Institute had estimated 
that sheet-working capacity would have increased 
as of July 1, 1947 since V-] Day by 2,500,000 tons, 
but now realizes that the program is far from being 
accomplished and is making a survey to see what 
percentage is being fulfilled. The chief bottleneck has 
been electrical equipment for rolling mills, particu- 
larly motors. The long strike at Allis-Chalmers proved 
a factor to narrow that bottleneck. 

Speaking on the same subject before the National 
Assn. of Purchasing Agents, David F. Austin said 
that when facilities are completed sheet and strip 
shipments will rise from the previous all-time high 
of 16,000,000 tons yearly to over 19,000,000. Speak- 
ing of the industry as a whole, he said that capacity 
is being used for maximum production and for the 
first time in peace total capacity fails to meet total 
demand. He forecast that a balance between supply 
and demand in most steel products will be reached 
by the end of 1947. 

On the question, “When will you again quote 
normal delivery periods?” the producers did not seem 
to have as decided opinions as consumers and more 
frequently refused to hazard a guess. However, 
several votes were given for mid-1948 which coin- 
cided with the leading opinion of consumers. 

As to the existence of a gray market, those who 
admitted it were 7 to 1, ratioed against those deny- 
ing it. As to whether this gray market is an “impor- 
tant factor,” they unanimously replied “no.” One 
producer said: “It is important that the black market 
be stamped out to prevent inflation and to protect the 
honor and integrity of the steel industry and the 
faith that the public should have in it.” Asked as to 


MATERIALS & METHODS 

















how extensive is duplication of orders, the great 
majority voted extremely light, if at all. One esti- 
mated that 15 to 20% of the national backlog of 
orders is duplication. 

Producers were queried as to whether a rise in 
price of hot-rolled sheets would increase output of 
that grade. The answer was “no” except in three 
cases. However, R. C. Todd, vice president, American 
Rolling Mill Co., testifying before the Senate, said 
that hot-rolled steel will be further withdrawn from 
production as cold-rolling capacity is increased, unless 
prices are adjusted so that hot-rolled will stand on its 
own feet, profitwise. One made the logical observa- 
tion that since all sheet producers are already working 
at full capacity, higher prices could not further in- 
crease Output. 

As to what caused the sheet shortage, no unusual 
answer was forthcoming. Among reasons advanced 
were six years of accumulated demand, strikes in steel 
and coal, gas shortage; greater profit in other steel 
items and the fact that there had been up to date 
no Capacity increase since pre-war. 

When it was propounded whether producers had 
plate capacity destined to be converted to sheet manu- 
facture, only one replied affirmatively. 

A significant remark was that peace time uses for 
sheets demand more processing than for war uses 
where many ordnance items are expendable. Thus, 
peace time demand is high for deep-drawing steel 
and galvanized steel in lighter gages, all requiring 
5 to 15 days additional processing time. 


Some Other Aspects 


Reasons for the 542% gray market call for some 
expounding. If one can understand the causes perhaps 
steps can be taken to eliminate it. Much of it has 
come from steel with Government priority rating 
for veteran's housing, only to have the project be 
abandoned, the steel falling into the hands of specu- 
lators. Other has come from steel originally ear- 
marked for export, but diverted. In other cases it is 
surplus steel that consumers did not need—often 
obsolete sizes that consumers disposed of to reduce 
unbalanced inventories. 

Again, according to an estimate of the American 
Iron & Steel Institute, establishments fabricating iron 
and steel in 1946 were 64.7% more numerous than 
in 1939, or as 33,600 consumers in 1946 compares 
with 20,400 in 1939. Inasmuch as sheet steel ship- 
ments normally run 25% of total sheet shipments, 
it is probable that a quarter of this total gain in steel 
consumers is by those whose major steel material 
is sheets. 

In fact, the rise may surpass 25% inasmuch as the 
tendency has been to use flat-rolled products in larger 
proportions than ever. Thus domestic stoves, of 
sheet steel, tend to supplant the old cumbersome 
cast iron stoves. The great growth in the use of 
steel stampings is another indication of sheets’ su- 
premacy. For example, one maker of a modern 
brazed into an assembly, in place of former heavy 
automobile engine uses sheet steel stampings, copper 
and bulky steel castings, wherever possible. 
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Although a “grey market” 

steel definitely exists, it makes 
a noise all out of proportion 
to its total effect upon either 
users or producers of steel. 


5 
























Our Own Conclusions 


From our own study of the current steel sheet 
scarcity and experience with steel markets and 
economics Over many years, we draw some conclusions 
of our own which may vary here and there from 
opinions as expressed in the questionnaire. 

We doubt that black market steel has been over 
1% of total sheets made and sold as against 514‘ 
elsewhere estimated. We believe that demand and 
supply will be well balanced by Dec. 31, 1947 and 
for the following reasons: Labor-management rela- 
tions will be smooth over the rest of 1947 and sheet 
production will be tremendous. The “pipelines” in 
many finished goods are by now filled, such as radio 
receivers, washing machines, steel furniture. There 
has actually developed considerable unemployment 
in radio receiver manufacture. 

Again, the bloom is off export business as dollar 
credits in foreign countries for buying American 
goods are about exhausted. Moreover, high prices of 
goods tend to promote boycotts, both here and abroad. 
Manufacturers have become clever in using odd sizes 
and shapes of sheets for finished products—pieces 
that formerly would have been scrapped. They weld 
together little ones to make big ones. 

Distribution of sheets has become better as business 
has better settled down after early post-war confusion. 
Questionnaire answers to the contrary, several substi- 
tutes have been found, such as laminated plastics, 
aluminum, magnesium, etc. Stainless steel sheets are 
genuinely plentiful and will take much burden off 
carbon sheets. 

The April steel output as reported by American 
Iron & Steel Institute shows that 1,566,932 net tons 
of sheet and strip was shipped during that month. 
This output is at an annual rate of over 19,000,000 
tons. At the May annual meeting of the Institute, its 
president, Walter S. Tower, recalled that during the 
first year after the first World War it was a “steel- 
starved” world. The following year operations in the 
industry were down to 35% of capacity. 

Finally, so much publicity has been given at Wash- 
ington and elsewhere, on the sheet steel scarcity, that 
the steel makers will exert unusual efforts to remedy 
the situation. 
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Protecting Surface Finish 
with Strippable Plastic Coatings 


by H. R. CLAUSER, Associate Editor, MATERIALS & METHODS 


ANY METAL WORKING OPERATIONS involve the 

aandling, forming and assembly of materials with 

jaighly finished and semi-finished surfaces. Pro- 
tection of these surfaces during the various stages of 
product manufacture is an important consideration. 
It often limits or influences the processing methods 
used; and when surfaces are scratched or marred it is 
usually a costly matter to bring the surface back to 
the required finish. 

A successful solution to this problem of protecting 
surface finish during manufacturing operations is 
now possible in many cases through use of the 
relatively new strippable plastic coatings. By applying 
these coatings to stainless steel or aluminum, for 
example, the material can be shaped by many of the 
common forming methods without marring the 
finished surface; after the piece is formed and assem- 
bled the protective film is easily peeled off. This is 
only one of a wide range of applications which have 
been developed. These strippable coatings have also 
found successful use in protecting polished surfaces 
before forming and also during such fabricating 
operations as machining, punching, welding, and 
selective finishing. 

It was during the war that strippable coatings first 
received wide use. Their principal application then 
was for protecting war material, such as planes, tanks, 
guns, tools and spare parts from the atmosphere and 
superficial damage while being stored and transported. 


Whenever and wherever metals 
are handled either during manu- 


fe wcture, storage or shipment there 


is a problem of protecting their 
surfaces. There are now three 
general types of plastic coatings 
available which are easy to apply, 
removable, and which protect 
against both moisture and 


marring. 
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At the same time some use was made of strip coatings 
aS a protective covering on metal surfaces and plastics 
during processing operations. But only since the end 
of the war, when the demands of war material pack- 
aging decreased, has their use expanded as a protect- 
ive covering on surfaces during manufacturing. 

Strippable plastic films are unique among protec- 
tive coatings. Normally coatings are designed to 
adhere tightly to surfaces without peeling, but strip 
coatings are designed both to stick to the surface and 
at the same time be capable of being peeled off in 
large strips. To achieve this, strippable coatings must 
have: (1) Sufficient adhesion and elasticity to stick 
to the surface without breaking during manufactur- 
ing operations, and (2) good tensile strength, so 
that the film can be stripped without breaking. There 
are other characteristics that are also important in the 
selection and use of strip coatings. These include 
types of materials and finishes to which they can 
be applied, temperature range within which the film 
will not be affected, methods of applications, drying 
time, safety and working conditions, coverage, film 
thicknesses, and cost. 

At present there are three general types of strippa- 
ble plastic coatings: (1) solvent types, (2) water dis- 
persion types, and (3) hot melt types. The solvent and 
water dispersion types are the most widely used for 
surface protection during manufacturing operations, 
the hot melts being in general confined to packaging 
applications. However, they do have some other uses 
such as protecting sub-assembly surfaces in storage 
or during intra-plant shipment and assembly and as 
stop-off masking in electroplating operations. 

Since there are a great many formulations being 
produced by a number of different companies, it is 
impossible here to give a specific set of characteristics 
for each type of coating. Also, many of the strip- 
coating producers formulate their compounds to suit 
particular applications and to emphasize certain film 
properties. So, in this article we will discuss in a 
general way the nature, characteristics, properties and 
uses of the three general strippable coating types. 


Solvent Types 


The solvent type strip coatings have a base of either 
vinyl polymers or cellulose acetate butyrates which 
are carried in volatile solvents. Upon application, the 
solvent evaporates, leaving an elastic plastic film. 
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This stainless steel sink 
E was pressed with a sol- 
vent type coating on its 
surface to protect the 
finish. (Courtesy of Bet- 
ter Finishes & Coatings, 

Inc.) 


Solvent type coatings may be formulated to meet a 
variety of appearance requirements. They can be 
made to be opaque or transparent on a surface, and 
also are available in any solid or pastel color. The dry 
film is odorless, and non-toxic. 

Solvent strip coatings can be used on all bare 
metals and alloys and also on surfaces finished with 
high temperature bake paints and vitreous enamei 





Principal Producers of Strippable Coatings 











Type Company Trade Name 

surfaces. However, they will attack air dry paints 
and lacquers, with the exception of most lusterless “en _—— &: Cost- | Liquid Bavelop: 
camouflage paints. They can be applied on thermo- a Rian Spray Pr 
setting plastics, but not on thermoplastics. Eronel # 

Solvent strip coatings are applied to surfaces by Solvent , butyrate 
cold or hot spray, cold or hot dip, or by brush and E. M. Hollingshead Cory Cocoon Scuff 
roller methods. Spraying, particularly cold spraying, Interchemical Corp Deneacen! 
seems to be the most widely used method of applica- Naugatuck Chemical | Kotol 
tion, because for many jobs it is most economical. Div., U. S. Rubber Co 
In production operations, automatic spray or roller Pn Boman, sae i | tte 
application can be used successfully. In spray appli- nose >. se Bhat owas 3 
cations, any standard spray gun can be used. However, Water Eronel Services Protecto-Plat 
certain air caps, fluid tips and needles which are ee | ee ee — 
standard for spraying high viscosity fluids must be Ernst Bischoff Co., Inc. | Thermo-Cot | 
used for best results. Also, a pressure-feed system, Eronel Services oe Di] | 
and not a vacuum-feed, must be employed. In dipping, ne; lig ba ; ~=-air ove 
regular dip tank equipment is suitable. Hot Melt Neidiesiti Maem tac Piste Gin 

Coatings of the solvent type dry rapidly; the drying Tennessee Eastman Corp. | Type AB-500-5 
rate can be adjusted to some extent to suit the appli- Dow Chemical ¢ oF “Seine 2 
cation. An ordinary air dry permits the coating to iS Se SO Strip CA . 
touched in 5 to 20 min., and subjected to abuse in Interchemical Corp. ensnieers 











| to 5 hr., depending on the film thickness, room 


Characteristics of Strippable Plastic Coatings 














Solvent Types Water Dispersion Hot Melt Types 
| Properties Vinyls Butyrate Types Ethyl Cellulose Butyrate 
| Film thickness in 0.001 to 0.00 0.001 t lL to 0.01 040 to 0.050 U.UO0U to U.Vol 
| (Spray — one or two passes) 
: Film strength, psi 000 to 2000 00 to GOK 500 to 500% tUU to /UU PUY TO DIU 
| | Elongation 150 to 200 > t LDU to Z)U 0 to 7) OO to | 
Application temp Cold spray Cold sp: Cold spray 50 to 380 F 290 to 325 | 
| Drying time (air dry to 20 min to 4 min ht to 5 min 
: | Flash point of film None N N 
Flash point of solution 01 LOO | Non HO I 
| Temp. range in which film LO to 200 I LO t LO t tU to | 
| is not affected | 
| Coverage per gal LOO sq. ft 100 sq. ft 
(0.003-in. film thickness) | 
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Shown here is a 
water dispersion 
type strippable coat- 
ing being peeled off 
after the forming 
operation. (Courtesy 
of Eronel Services.) 


temperature and humidity. For example, one particu- 
lar tormulation of a vinyl polymer coating will dry 
in an average of 10 min. at 70 F and 60% humidity 
in free air. It should be noted that a longer drying 
period is required for the film to become completely 
solvent free and, therefore, for it to achieve its full 
tensile strength. Some tests have shown that at normal 
room temperature it takes at least 12 hr. for the 
coating to be completely free of solvent. Of course, 
with forced drying, the time is greatly shortened. 
One manufacturer reports that by forced drying 
250 F the coated surface can be handled after 2 min. 
However, temperatures of 180 F and below are 
generally recommended since higher temperatures 
may impair the strippability of the film. 

Film thicknesses possible with solvent type strip 
coatings vary from 0.001 in. to 0.050 in., depending 
on the formulation and method of application. A 
single spray coat (7.e., one Of two spray passes with- 
out intervening drying) is usually 0.001 to 0.003 
in.; a single dip coat runs from 0.0005 in. to a 
maximum of 0.002 in. The final selection of film 
thickness will depend upon the service conditions 
which the coating must withstand. 

Film (or tensile) strength and elongation of the 
coating material are interrelated, and these two 
properties can be regulated in accordance with 
specific requirements. The range of film strength for 
the vinyl polymer type solvent strip coats is from 
about 1000 to 2000 psi., and the elongation from 
150 to 200%. The film strengths and elongations of 
the butyrate base coatings are somewhat lower, being 
of the order of 500 to 600 psi. and 75 to 80%, 
respectively. But the butyrate coatings are generally 
more abrasion resistant with less adhesion than 
the vinyls. 

The vinyl coatings remain flexible at temperatures 
as low as —40 F, and do not get tacky up to 180 F. 
Their melting point is around 250 F. The coating 
itself is non-flammable after the solvents have evapo- 
rated. While applying the material it is flammable, 
because of the volatile solvents present. 

Solvent type coatings have excellent corrosion 
resistance against a wide range of conditions and 
chemicals. The compound is chemically inert. At 
normal temperatures the films are highly resistant 
to the following: all weak acids and alkalies, salt 
solutions, gasoline, aliphatic hydrocarbons, vegetable 
and mineral oils and greases. They are attacked by 
concentrated acids and alkalies and are soluble in 
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esters and ketones. They are softened by alcohol and 
aromatic hydrocarbons. 

The surface area coverage possible with these 
coatings varies, of course, with the film thickness 
used. With an average film thickness of 0.003 in., one 
manufacturer reports a coverage of about 100 sq. ft. 
per gal.; another reports a coverage of 130 sq. ft. pet 
gal. for a 0.001-in. film thickness; and still another 
calculates a coverage of nearly 200 ft. per gal. for a 
film thickness of between 0.025 and 0.003 in. 


Water Dispersion Types 


These strippable coatings are water dispersions uf 
compounded plasticized synthetic resins. Water is 
the vehicle and upon evaporation leaves a plastic, 
rubber-like, tough film on the surface. The film is 
ordinarily water-white and transparent. If desired, the 
compounds and resultant films can be tinted any 
color or made opaque. The spray as well as the dried 
films are odorless and non-toxic. 

There are practically no limitations as to kinds of 
surfaces on which water dispersion coatings may be 
used. They are suitable for all metals and finishes 
as well as plastic surfaces. These compounds are 
almost always applied by cold spraying with standard 
spray guns. For best atomization of the coating 
material, the air pressure should be between 60 and 
70 psi., and there should be sufficient pressure in the 
spraying system to deliver an adequate quantity to 
the gun. The gun should be held 8 in. or more from 
the sheet and a fan type spray used. The coatings can 
also be applied by cold dipping or brushing methods. 

The films can be dried either at room temperature 
or by using such accelerated drying methods as a 
forced draft of air on the surface, or infra-red radia- 
tion. Temperatures up to 150 F may be used. The 
thickness of the coating influences the length of 
drying time. Films 0.001 to 0.004 in. require from 
10 min. to 1 hr. to dry to touch, depending on the 
specific room temperature and percent relative humid- 
ity. To achieve full tensile strength, up to 4 hr., or 
overnight drying is required, depending upon the 
mechanism of drying used. With forced draft of air 
or infra-red radiation, full drying to maximum tensile 
strength is accomplished in 4 to 1 hr. for film thick- 
nesses from 0.002 to 0.005 

Water dispersion films can be applied over a range 
of thicknesses from 0.001 to 0.006 in. per application. 
An application refers to one or more spray passes 
without intervening drying time required. A 0.003-in. 
film can be deposited in one pass and a 0.006-in. film 
in two passes. Within this range the material de- 
posited on a vertical plane will not run. One or two 
coats generally provide adequate protection. 

The film strength and elongation of water disper- 
sion type coatings vary widely, depending upon the 
resin used for the base. With a polystyrene latex base, 
for example, the tensile strength is around 800 psi. 
and the elongation 135 to 150%. However, with 
various other synthetic resins as bases, film strengths 
of 3000 psi. and elongations of 250% are achieved. 
These figures are for standard conditions of room 
temperature (70 F and 50% humidity). The strength 
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and elongation are less at reduced temperatures, but 
the films generally remain flexible at temperatures 
down to around 0 F. Likewise at elevated tempera- 
tures these properties change, but are considered 
capable of withstanding temperatures up to 225 F. 

Because water dispersion compounds contain no 
volatile solvents, they are nonflammable both in spray- 
ing and as films. It should be noted, however, that 
some styrenes and vinyl butyrate with certain plas- 
ticizers will support combustion in the dried film 
form, but the majority of water dispersion strip coat- 
ings avoid such combinations. 

Water dispersion coatings have wide corrosion re- 
sistance. They are unaffected by all weak acids and 
alkalis. They are unaffected by all mineral and vege- 
table oils and greases, salt water, aliphatic hydrocar- 
bons, and gasoline. The films are softened by aromatic 
hydrocarbons, and by some alcohols and ethers. They 
are dissolved by ketones and esters. 

The coverage possible with water dispersion films 
is relatively high because the formulations generally 
contain about 45% solids as sprayed. For film thick- 
nesses of 0.003 in., the coverage runs at least 200 sq. 
ft. per gal. under plant production conditions. 


Hot Melt Coatings 


Hot melt strippable coatings, as the name implies, 
are applied by hot dipping the objects to be coated 
into the molten plastic compound. The coating com- 
pound is furnished in solid form and must be melted 
in a suitable tank. 

There are two principal kinds of hot melt strip- 
pable coatings; they are similar to each other in some 
respects and differenc in others. One of these is 
basically an ethyl cellulose compound; the other has a 
base of cellulose acetate butyrate. Both, of course, 
are formulated with various other ingredients to give 
the desired characteristics of a strippable protective 
coating. In applications where corrosion protection is 
desired both kinds can be formulated to exude a cor- 
rosion inhibiting oil on the surface being protected. 

The hot melts are non-toxic and once applied are 
odorless. The exuding kind of butyrate coatings are 
transparent and yellow; the non-exuding butyrates 
can be tinted in various colors and still remain trans- 
parent. Ethyl cellulose coatings vary in color from 
a light yellow to dark brown and purple. They can 
be formulated to be transparent, but must be applied 
at the specified temperature to avoid discoloration. 

Hot melts are chemically inert and, therefore, in 
themselves would be applicable to almost any surface 
finish except painted surfaces other than high bake 
and vitreous enamel. However, because they must be 
hot dipped their applications are limited to bare 
metals and alloys and other surfaces that will not be 
affected by the high dipping temperature. The dip- 
ping temperature of the butyrates ranges from 290 to 
325 F; for the ethyl cellulose types it varies between 
350 and 375 F. The dipping temperature of ethyl] 
cellulose coatings is more critical than that for the 
butyrates, because the ethyl cellulose compounds will 
discolor if the proper dipping temperature is not 
maintained. 











The parts prior to dipping should be thoroughly 
cleaned. They are fastened to a thin cord, preferably 
fiberglas or wax-impregnated cord, for dipping and 
are held in the bath for from 2 to 10 sec., depending 
upon the coating thickness desired. The setting time 
for hot melt coatings is from 2 to 5 min. After this 
period the coating is satisfactory for handling. 

The thickness of coating varies with the dipping 
temperature. In general a single dip gives a film 
thickness of 0.08 to 0.15 in. It is possible, of course, 
to obtain heavier coats by two or more dips. 

Hot melt films have a tensile strength varying from 
as low as 300 to as high as 600 psi. In general, the 
butyrates have lower film strengths than the ethyl 
cellulose types, but have greater elasticity. Their elon- 
gation is 100 to 120% as compared to only 50 to 80% 
for ethyl cellulose coatings. A butyrate type hot melt 
is now being developed which is expected to have a 
film strength of about 520 psi. and an elongation of 
190% 

Hot melt coatings are stable and maintain effective 
protection at temperatures from around —40 to 160 F. 
Their flash point is 410 F, and since no volatile sol- 
vents are used, they are nonflammable during appli- 
cation. Since their fire point runs up to around 450 F, 
the coating itself is nonflammable for all practical 
purposes. They resist corrosion under practically all 
climatic and weathering conditions and salt spray. 
They also are not affected by dilute acids, but are at- 
tacked by concentrated forms of acids, alkalies and 
alcohol. 


Applications and Costs 


Because of their ease of application by spraying as 
well as their relatively high film strength and elas- 
ticity, the solvent and water dispersion types of strip- 

pable coatings are most suitable in the metal process- 

ing field for protecting surface finishes during han- 
dling and fabricating operations. Polished sheets of 
metals such as stainless steel, Monel, brass, aluminum 
and magiesium can be coated at the rolling mill 
before shipment to the warehouse or customer, thus 
protecting the surface from superficial damage in 
transit. 

In metal forming and fabricating shops these strip- 
pable protective films prevent scratching and blem- 
ishing of surfaces during forming operations such 
as pressing, cupping or drawing. They can also be 
used to protect finished surfaces during machining, 
cutting and sawing, and welding operations. For 
















A group of typical 
parts and tools pro- 
tected from super- 
ficial damage with 
hot melt strip coat- 
ings. (Courtesy of 
Seal-Peel, Inc.) 





Strippable coatings 
protect surface fin- 
ish even during deep 
forming operations. 


example, many manufacturers of hospital and kitchen 
equipment spray the stainless steel sheet with a strip- 
pable coating before forming and do not strip it off 
until after the shapes have been punched, welded and 
assembled into finished units. In some of the forming 
Operations presses up to 16,000 tons capacity are used. 

Another manufacturer, who produces motor coach 
parts of stainless steel, protects the metal surfaces 
throughout all the forming and fabricating operations. 
Many of the shapes involve 180-deg. and “Z” bends on 
a press or bending brake. In such operations the coat- 
ing is believed to aid in cushioning the reverse bends 
and prevent fissure cracks on the surface. 

Aircraft manufacturers first used water dispersion 
coatings to protect Plexiglas and Lucite sheeting from 
nicks, solvents, grease and dirt while being formed 
and assembled as bomber noses, plane turrets and 
cabin inclosures. Now its use has been extended to 
protect metallic sheets while being drilled, rolled, bent, 
stamped and assembled. Since water dispersions do 
not attack painted or lacquered metal it is also being 
extensively used on such finished surfaces to protect 
them against scratches and dirt during fabrication, 
storage and shipment. 

An important use of solvent and water dispersion 
type coatings is as a masking material during painting. 
They are also excellent for coating paint spray booths. 
Thus, after excess paint has accumulated, the coating 
with its deposit of paint can easily be stripped off. A 
unique application has been reported in which strip- 
pable coatings are used to protect portions of metal 
parts during sand blasting. 

As mentioned earlier, the hot melts are generally 
limited to packaging applications. These uses include 
protection of tools from corrosion and injury while 
idle and protection of spare parts which are to be 
stored for future use, or small subassemblies during 
intra-plant shipment. 

Hot melt strip coatings have proved satisfactory as 
a stop-off in plating operations. They can be used on 
parts requiring as long as a 48-hr. plating period at 
temperatures up to 160 F. In one plant the butyrate 
hot melt type coating is being used as a stop-off in 
the plating of aircraft crank shafts with a resultant 
cost reduction of 50% over other methods. Much of 
this saving is due to the ability to remelt and reuse 
the coating material 29 times, adding only 25% 
or less new compound each time. 

Whether or not a strippable coating can be used to 
advantage in any particular application depends 
largely on whether the resultant savings would be 
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sufficient to justify its adoption. Thus, the cost of 
the strip-coating material plus the cost of applying 
and removing it must be weighed against the prob- 
able savings from scrap reduction and from lower 
processing and finishing costs resulting through its use. 

It is difficult to give specific cost figures because 
there are so many variables, and the conditions of use 
vary considerably for different applications. In addi- 
tion, there is a wide variance between manufac- 
turers as to the coverage possible with the various 
type coatings. 

However, in conclusion, perhaps a brief survey of 
the price of strip coat materials will give some indi- 
cation of the cost of using these coatings. The cost 
per gallon of water dispersion types in general runs 
higher than that of solvent types; however, the solids 
content in the water dispersions is higher and gives 
greater coverage. So, the cost per square foot of 
coverage of these two types, in general, is fairly close, 
with the water dispersions probably being the cheaper 
of the two. The cost of solvent type coatings runs 
from approximately $3.50 to $4.25 per gal. and 
water dispersion types from $5.50 to $6.25 per gal. 
Based on these rough prices and on the approximate 
coverage figures for a 0.003-in. film thickness, cited 
in this article, the cost of water dispersion and solvent 
types strippable coatings runs somewhere between 
2 and 3c per sq. ft. of coverage. 

The hot-melt type coatings are supplied in solid 
form and the cost ranges from as low as 40c per Ib. 
up to 60c per Ib. The hot melts are seldom used on 
flat sheets and coverage figures for specific film thick- 
ness were not available; so only a very rough calcula- 
tion of the cost per sq. ft. of coverage could be made. 
The cost is approximately 10 to 15c per sq. ft. of 
coverage. It should be remembered that in the case 
of the butyrate type hot melt, this figure would be 
reduced considerably in some applications because the 
material can be used over and over again. 

The development work on strippable coatings js 
by no means completed, nor has their field of useful- 
ness in the metalworking industries been fully ex- 
plored. Some manufacturers of these coatings believe 
that through proper use of strip coatings it will be 
possible to reduce the pressures required in drawing 
and pressing operations. Work along these lines is 
now in progress and the future should see some useful 
new developments. 
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One Salt Bath 








Through oxygen activation 
the same salt bath can be 
used for both cyaniding and 
carburizing. The new bath 
permits close control of case 
depth, rapid carburization 
and easy cleaning of parts 
after quenching. Oxygen 1s 
used during carburizing but 
the gas 1s not supplied when 
the bath is used for cyaniding. 








for Both Carburizing and Cyaniding 


by FRANK STEIGERWALD, Michigan Steel Processing Co. 


layers of suitable grades of low carbon steel gives 

these outer layers the hardening properties of steels 
of higher carbon content. By this means a low cost 
material can frequently be given the essential prop- 
erties of a more expensive one. The combination of 
hard, wear-resisting case and relatively soft, tough 
core makes the resulting material more valuable for 
many applications than either the high or low carbon 
steel would be. 

This desirable result can be achieved by pack car- 
burizing, by salt bath treatment, or by gas carburizing. 
Pack carburizing is the simplest method in point of 
equipment required, but is also the most time-con- 
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suming and gives the most erratic results. Gas car- 
burizing produces a remarkably even case of con- 
trollable depth, but equipment costs are high and the 
time required is somewhat longer than the commercial 
heat treater would wish. 

Carburizing in molten salt baths of various types 
has been a standard practice of many years, but it, 
too, has presented numerous difficulties. Early baths 
of this type have used sodium cyanide as the active 
carburizing agent and it is still one of the most useful 
of the molten salts for carbon enrichment of steel. 
Unfortunately, the case obtained by “cyaniding” is 
not a true carburized case. It seems to be a mixture of 
carbon enrichment and nitriding of the surface. In 
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Oxygen activated salt requires only a small quantity of simple equipment to permit its use in any salt furnace. 


addition, the composition of the bath changes as the 
bath is used and the rate of change is not accurately 
predictable. As a result of its drawbacks, cyaniding 
has fallen into some disfavor as a process for precision 
heat treatment of steel. 


Nature of the New Salt Bath 


A recent development in cyanide baths seems to 
offer the possibility of overcoming most of these dis- 
advantages and, at the same time, of improving the 
quality of the work. In service at Michigan Steel 
Processing Co. for more than eight months, it has 
given excellent results in the exacting schedule of the 


commercial heat treater’s shop. It is easily controlled, 
and costs of operation for a wide range of parts have 
averaged slightly lower than those with other types 
of salt baths. 

The distinctive features of the new salt bath, sold 
by Park Chemical Co., are gas activation of the bath, 
and complete water solubility of the salt adhering to 
the work. Most of the activated baths used heretofore 
have depended on the use of salts of barium, calcium 
Or strontium as the activating material. These salts 
produce compounds in the bath that are insoluble in 
water and difficult to remove from heat-treated parts. 
Cleaning difficulties are eliminated by the new salt 


bath, in which the adhering salt is readily soluble in 
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hot water. If oil quenching has been used, a little com- 
mercial cleaner added to the water wash will hasten 
soluwon. 

The salt bath is of the cyanide type, but the case 
produced is a true carburized case. Activation of the 
bath with oxygen gas is responsible for the difference. 
The same bath can be used for both carburizing and 
cyaniding, serving the former purpose one day when 
operating with the use of the gas activating agent and 
the latter the following day without the gas. It melts 
at 1150 F and works well within the range of 1300 F 

» 1750 F. The most effective temperatures for opera- 
tion are between 1500 F and 1700 F. 

The bath is usually operated at 1700 F for com 
mercial work. This temperature gives rapid carbur- 
ization without danger of damage to the work. Oxygen 
gas is bubbled slowly through the molten salt, feeding 
in just enough to permit a slight evolution. A needle 
valve and rotameter help gage the quantity of gas 
required. The oxygen is carried below the surface of 
the salt in an ordinary tube, about 14-in. in dia., and 
without any provision for stirring. A copper tube is 
used in the installation at Michigan Steel Processing 
Co., but an iron tube would probably be just as satis- 
factory. The tube is inserted in the bath and the gas 
is bubbled through only when work is about to be 
put into the bath. If the flow of gas should be acci- 
dcntally cut off after the bath is in operation, no harm 
will result as the bath remains effective for 4 to 4 hr 
after activation. The bath can stand in the molten con 
dition for several hours without the gas. 

Cyanide content of the molten salt must be main- 
tained at above 15% and a daily replenishment sched- 
ule is advisable. While the schedule need not be fol 
addition of about 5 to 10% of the 
weight of the bath is suggested. This amount will also 
maintain the carbon cover over the bath while in serv- 
ice. Additional carbon can be applied to the bath 
if necessary, but the incorporated cover will be found 


lowed rigidly, 


idequate for most service conditions. 
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Shown here is SAE 8620 steel carburized for 2 hr. at 1600 F in an oxygen 
activated salt bath. 


(Magnification 100X.) 


Pots tor the bath can be of pressed or cast steel, o1 
of any of the alloys now widely used for salt baths. 
Use of ceramic pots and ceramic-lined furnaces is not 
advised unless these ceramics have been found to be 
suitable for use with liquid carburizing salts. 

When operated at 1700 F a case of about 0.015 in. 
is produced during the first hour of operation. Two 
hours will produce a thickness of about 0.025 in., and 
each succeeding hour will increase the depth of case 
about 0.005 in. A 1/32-in. thickness is produced 
within 4 hr. 

The gas fed into the bath dissolves readily in the 
molten salts, so that any gas bubbling through the 
bath is an excess. Good operation, therefore, requires 
that the rate of feeding the gas be such that only a 
small amount will bubble out. 


Cleaning Quenched Parts 


When the work is removed from the bath no spe- 
cial cleaning is required if the heat treating procedure 
includes a water quench. As with most salt bath work, 
the steam explosion incident to water quenching of 
the heated piece will remove practically all the ad- 
hering salt. Oil quenching with the new soluble salt 
does not require the soluble oils sometimes used for 
salt bath quenching. In fact, such oils are not entirely 
satisfactory. While ordinary hot water washing will 
remove all adhering salt without difficulty, addition of 

1 little sodium orthosilicate or trisodium phosphate, 
or of any commercial cleaner of the alkaline type. 
will hasten the washing. 

Use of stop-offs, such as copper plate, to obtain 
noncarburized areas on the surface of the work, is not 
recommended. 

Care must be taken to maintain a carbon cover 
over the bath sufficiently heavy to protect the bath 
at all times. Excessive flow of gas will tend to displace 
the cover and should be avoided 
well as from the standpoint of economy. 


for this reason as 








The new flux on the left end of test bar wets well, inducing free flow of the solder drop. Standard flux (right) does not have 
this spreading quality. 


New Flux Makes Easier 
the Soldering of Zinc-Coated Parts 


NEW MATERIAL 
PREVIEW 


One reason for the less widespread use of zinc-coated 
parts in small assemblies is the difficulty of soldering 
on zinc, particularly zinc treated by passivating 


Processes. The e00d wetting action of a new, non- 


corrosive flux results in strong joints on such zinc 


The satisfactory soldering of zinc-coated parts is 
difficult, but the problem is further complicated when 
the zinc coating is given a passivating treatment such 
as is provided by Luster-On and similar materials. 
Bright dips are needed to add to the attractiveness and 
corrosion resistance of the zinc surfaces. 

Now radio manufacturers and others using zinc- 
coated parts which must be soldered have available a 
flux which promises effective bonds which can be 
achieved without difficulty. The flux, known as Never- 
Sever, was developed and is being marketed by Chemi- 
cal Corp., Springfield, Mass. The flux is specifically 
designed for use on passivated zinc surfaces, but is 
equally effective on untreated zinc or copper, resulting 
in a tight, enduring bond. 

Field and independent laboratory tests on the new 
flux covered surface wetting, or spreading, ability, 
shear strength, humidity and salt spray corrosion, and 
wire adhesion. 

On shear tests, an average pull of 1857 psi. was 


coatings. 


required to break the joint made between two pieces 
of passivated zinc-plated steel, using Never-Sever flux 
and 60-40 solder. In some cases the overlap on 11%-in. 
strips was 1 in., in others a 1¥g-in. square. These 
results represent an increased strength of over 32% 
above the 1401 psi. average when joints were soldered 
with a standard zinc chloride flux. In some cases 
0.040 steel strips 1¥g-in. wide were deformed and 
elongated or broken before the solder bond failed. 

Pieces of 0.022 copper wire were looped and 
soldered to Luster-On treated strips using the new 
flux. On pull tests the wires pulled from the solder 
without loosening the solder from the base metal. 

Surface wetting and solder spreading ability of the 
new flux are said to be excellent. Tests showed an ap- 
plication Never-Sever flux to spread three or four 
times as far as the standard flux, and a drop of solder 
did likewise. 

In salt-spray atmospheres excessive white corrosion 
products were absent on areas where excess flux re- 
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Steel 0.040-in. thick and 1'/g-in. wide joined with 60-40 solder, using Never-Sever flux, is badly distorted 
without pulling apart at the joint. 


mained. Extensive field tests reveal no corrosion from 
the flux. The passivating treatment, of course, inhibits 
corrosion of the zinc surtace. 


Methods of Application 


Never-Sever flux is supposed to be applied in small 
quantities and almost completely sublimes or evapo- 
rates at soldering temperatures. 

It should be noted that the soldering temperature 
for zinc is somewhat higher than the temperatures for 

cadmium or tin. Tin melts at 231.9 C (449 F), 
cadmium at 320.9 C (609.6 F) and zinc at 419.4 C 

787 F). It is probable that some alloying between 
the base metal and the solder takes place in each case, 
which accounts for the need for more heat to procure 
a permanent joint on the zinc. 

The wetting action of the flux on both copper and 
zinc insures a good spread of solder on the joint area, 
making it ideal for electrical connections. 

The use of passivated zinc plate rather than cad 
nium plating results in a substantial saving in mate- 
rial costs. A cost study made recently shows savings 
on the former over the latter of 50% or more. Since 





sok lering is now practical these savings can be ex- Wire solder laid between two passivated zine plates, at 
tended to many products including electrical parts for acute angle, melts when heat is applied and creeps 
radios, and air conditioning and refrigeration equip- onto surface wet by the new flux. (Cross section 
ment, hardware, hand tools and automotive parts. magnified 10X.) 
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The holes in these brass aircraft motor parts are punched and shaved on a press. The center hole is held to a 0.0002-in. tolerance. 





Hole Piercing and Stamping in One Operation 


by ERNEST . MORSE, Lockhart International. Inc. 


[ERCING HOLES WITH DIAMETERS less than the 

thickness of the blank, or with tolerances under 

0.001 in., and piercing holes at the same time as 
blanking and before forming widens the applications 
of stamping techniques. Interchangeability as well as 
lower costs of mass produced parts containing many 
holes have frequently been achieved through col- 
laboration between designers and stamping produc- 
tion engineers. Interchangeability is often difficult to 
achieve when many holes in a single complicated 
shaped piece are drilled or punched individually. 

Round or shaped holes are today being successfully 
pierced in various metals on punch presses by 
stampers. They vary in size from 1/32 in. to several 
inches in diameter, and in many instances the diame 
ter of the holes is only a fraction of the thickness of 
the metal pierced. In some instances as many as 400 
holes are being pierced in a single, comparatively 
small stamping. 

Aluminum, brass, nickel, stainless, regular and high 
strength steels—in fact, all types of metals used by 
stampers—can be pierced successfully on presses using 
tools and dies of proper design. Location of the holes 
with regard to key reference lines can be held to very 
close tolerances. Tolerances relating to the dimen- 
sions of the hole itself are frequently kept within 
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0.001 in., and in some instances to even closer tol 
erances. 

It is important that pressed metal engineers co 
operate in the design of the part to be pierced in order 
that tool designs and press operations can be simpli- 
fied as far as possible. Tool design for piercing opera- 
tions often approaches gage work in accuracy, and 
allowable tool wear must be kept within close limits. 
Plastics and rubber have in some instances been com- 
bined with steel in the production of piercing punches 
and dies. 

The Pressed Metal Institute has followed with in- 
terest recent developments in piercing operations. 
The illustrations cited were selected by the Institute 
as examples that would be most helpful in clarifying 
advances made, and future possibilities in complex 
piercing techniques. 

In the production of one type of airplane car- 
buretor two brass disks '%4-in. thick and 21%-in 
in dia. are required. In one of these disks the center 
hole and one other hole are 4-in. in dia. and one 
hole 3/32-in. in dia. In addition, there are two wedge- 
shaped holes 9/16-in. long, 5/16-in. across the large 
end of the wedge and 1%-in. across the small end. 
All these holes are punched and shaved on a press, 
the center holes being held to a diameter tolerance 
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Holes in all sizes and in vary- 


ing numbers are being stamped 

in parts on presses. Sometimes 

the holes are pierced during 

forming, but often piercing is 

done on the unformed blank 

Pa. | All metals suited to stamping 

Pure nickel spinnerettes such as this S 
are used in making rayon yarn. The can be handled this way and 


final press operation is the piercing ’ . h 
of 144 1/32-in, holes. (Courtesy: Lar- usually nith a reduction in 


son Tool & Stamping Co.) P ; 
production costs. High ac- 


curacy 1s posstble 


Twenty holes are pierced in this brass 

ignition tube which has a wall thick- 

ness of 1/16 in. (Courtesy: Larson 
Tool & Stamping Co.) 


Plastics, rubber and steel are combined in this die and punch which pierces a total of 50 holes in 0.025-in. stainless steel. (Courtesy: 
Lockheed Aircraft Corp.) 


? 
 . 


Sd | 









































of 0.002-in. The outside circumference of the disk 
is held to a maximum tolerance of 0.001-in. in the 
outrun. The complete disk is made by press opera- 
tions with the counter-sinking of certain holes. Cost 
of production through the use of stamping techniques 
was reduced approximately 50%. 

One type of rayon yarn employs a pure nickel spin- 
nerette in the process of manufacture. Extreme ac- 
curacy in the diameter of the holes is required to as- 
sure accurate and identical size of filaments. The 
spinnerette is approximately 1%@-in. outside dia. 
and is made from nickel 0.024-in. thick. It is pro- 
duced as follows: (1) blank and draw on double 
action press; (2) trim; (3) pierce 144 holes having 
a dia. of 1/32-in.; (4) remove all burrs on inside of 
spinnerette (a combined hand and machine opera- 
t10n ). 

Production of an ignition tube provided an in- 
teresting example of piercing operations. The tube, 
which is made of brass and is approximately 34-in. 
long and 4-in. outside dia., and is produced as fol- 
lows: (1) cut to length and thread one end; (2 and 
3) pierce twenty 1/32-in. dia. holes through the tube 
wall which is 1/16-in. thick; (4) pinch end of tube 
opposite threads. The inside wall of the finished 
tube must be absolutely burr-free. Note diameter of 
the holes with relation to metal thickness in the case 
of this ignition tube as well as the carburetor disks 





Three settings of the aluminum 
alloy tube were required to 
obtain the 48 holes. Holes are 
¥,-in. in dia. and wall thick- 
ness 0.238 in. (Courtesy: Lar- 
son Tool and Stamping Co.) 


described above. In both instances the diameter of 
the holes is only a fraction of the thickness of the 
metal pierced. 

The use of plastic and rubber in the development 
of piercing dies and punches is growing rapidly in 
the aircratt industry. For example, an inexpensive 
piercing die and punch for piercing flat 0.025-in. 
thick stainless steel has been perfected. The die is 
made of “Dilecto” with case hardened 1010 steel 
0.064-in. thick for the hole dies. It is used for pierc- 
ing 20 holes 0.125-in. in dia. and 30 holes 0.093-in. 
in dia. in a sheet 3334-in. long and 12)4-in. wide. 
Individual rubber strippers are used with each pierc- 
ing punch. The die made by inexperienced help is 
easy to handle, being about one-tenth as heavy as an 
all-steel die. It has been in service for nearly two years. 
Similar dies have been made for piercing over 500 
holes in a single sheet of “Dural” stock. 

A heavy wall aluminum tube containing 48 holes 
illustrates an unusual piercing job for a press. It 
proves that difficult mass production problems can 
be solved by stamping engineers. This part is made 
by cutting 2S aluminum alloy hard tempered tubing 
into 8-in. lengths. This tubing has an O.D. of 1.438- 
in. and a wall thickness of 0.238-in. The production 
of the finished tube containing forty-eight %-in. 
holes involves the following operations: (1) pierce 
holes on press (three settings of tube required for 
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Railroad car hopper plates are blanked and pierced in one operation. This is a difficult layout problem, but reduces assembly 
problems. 
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+-in. hot rolled steel 


Pierced in the flat before forming, the holes in this hood sheet for hopper cars are all accurately located for assembly. 





{ 
‘ 
3 
This spring plank for railroad cars is made of ‘,-in. thick hot rolled steel. The holes are pierced during blanking and 
then the blank is formed. (All illustrations this page courtesy of Parish Pressed Steel Co.) 
3 





JULY, 1947 ss 











Large holes and small crosses in this 52S aluminum 

alloy cylinder were pierced singly while the small holes 

were pierced in pairs. (Courtesy: Worcester Pressed 
Steel Co.) 





This pure copper motor rotor end plate shows how 

small holes can be pierced near the edge of a stamping 

without fracturing the metal. (Courtesy: Larson Tool & 
Stamping Co.) 


48 holes); (2) counter-sink on press all holes both 
ends; (4) size tube walls to 0.002-in. tolerance. This 
tolerance applies to both wall thickness and O.D.; 
(4) face and chamfer ends. Any distortion due to 
perforating operations is corrected in the subsequent 
sizing operation described under operation No. 3. 
This sizing operation not only compensates for me- 
chanical distortion but for any variations in tubing 
dimensions. 
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Production of large, complicated, interchangeable 
stampings with many assembly holes in various planes 
of the finished stamping can be stepped up ana costs 
reduced by piercing aul holes during the planking 
operation. 

Hopper plates for railroad cars made from 14-in. 
hot roued pickled steel are 46-in. wide and 108-in. 
long. These plates have 45 holes 11/16-in. in dia., 
located in seven planes. All these holes are pierced 
in the flat sheet during the blanking operation. Lay- 
out of these holes for proper location atter the hopper 
sheet is formed is dificult. Further, it is essential that 
holes be absolutely round after the sheet is completed. 
However, assuming the layout is accurate, all hopper 
sheets are then identical and interchangeable. As- 
sembly costs are therefore reduced to a minimum. 

A longitudinal hood sheet for hopper cars is made 
from hot rolled steel 14-in. thick and has an overall 
finish length of approximately 122-in. and a width of 
193g-in. The thirty-six 11/16-in. dia. holes are all 
pierced in one operation in the flat before forming. 

A spring plank for steel hopper cars is also made 
from '4-in. thick hot rolled steel. It contains eight 
holes 2\4-in in dia., two holes 2-in. in dia. and 
21-13/16-in. in dia. These holes are all pierced 
the rectangular blank. The finished plank 9314-in. long 
by 16%¢-in. wide is completely formed in the press 
in One operation. 

An aluminum cylinder 8-in. in dia. and 3-in. high 
is made from 52S 0.115-in. thick aluminum alloy. 
This cylinder has eight 2-in. round holes, eight 14-in. 
round holes and six +g-in. holes in the form of a cross. 
Operations are as follows: (1) blank (dia. approxi- 
mately 1344-in); (2) draw; (3) cut out bottom; 
(4) machine edges; (5) pierce holes. The eight large 
circular holes are pierced singly. The six small 
crosses are pierced singly, the eight small holes being 
pierced in pairs. 

A motor rotor end plate illustrates the possibility 
of piercing many accurate holes near the edge of a 
stamping without fracturing the material between 
the hole and the rim. The plate must come from the 
press absolutely flat and the holes be free from burrs. 
The plate shown in the illustration is made of pure 
copper 0.060-in. thick. The O.D. is 3%-in. and the 
48 holes are approximately 5/32-in. in dia. Attention 
is called to the thinness of material which is only 
0.030-in. between the hole and outside circumference 
of the disk. Progressive dies and “French” stripper 
are used. The punches are made of oil hardening 
steel and more than 35,000 pieces are produced with- 
out tool grinding. 

Designers of equipment for the home as well 
many industries, including chemical, textile, rayon, 
railway equipment, airplane, food, electrical and 
cleaning, are eagerly seeking ways and means to keep 
prices down and quality up. Interchangeability of 
parts is essential if assembly costs are to be kept at a 
minimum and stampings provide for the necessary 
interchangeability. Piercing of holes on presses in- 
stead of by drilling or punching is an important field 
where stampings have demonstrated their value in 
design and production. 
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A crucible of molten mag- 
nesium is being removed 
from the melting furnace. 


The Ignition of Magnesium Alloys 
During Heat- Treatment 





by C. B. WILLMORE and W. S$. PETERSON, Process Metallurgy Div. 


Sometimes magnesium alloys 
are known to ignite during 
beating at supposedly safe 
temperatures so exbaustive 
tests have been conducted to 
determine why the ignition 
lowered. Fire 


point was 
hazards result from Aacci- 
dental contact nith materials 
which form. lon melting 
alloys, slivers, burrs. sharp 
cages, and often humidity. 
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earch Laboratories, Aluminum Co. of Amertca 


ERIOUS FIRES HAVE OCCURRED during the heat- 
treatment of magnesium alloys. To determine 
the effects of factors that might influence the 
ignition of magnesium, a series of ignition point tests 
were conducted on two common m ignesium alloys. 
The results of these tests showed that the ignition 
temperature of sandcast AM265 alloy in air de- 
creased by increased moisture content in the furnace 
atmosphere, rate of air flow and rate of heating. The 
ignition temperature of extruded AM3S alloy is 
practic ally independent of air velocity and rate of 
heating but is lowered by increased moisture content 
Fires can occur with massive magnesium alloy 
pieces at furnace temperatures below the melting 
point of the nominal alloy composition. Accidental 
contact of magnesium alloys with other metals, such 
as zinc, cadmium and aluminum, under conditions 
which lead to local formation of low melting mag 
nesium alloys may also result in fires. Slivers, harp 
edges or other very thin sections, which may be sub- 
‘ected to local overheating from the accidental pres: 
ence of comparatively small amounts of organic com 
bustibles are additional fire hazards. 
































Test Conditions 


Ignition tests were made on sandcast AM265 and 
extruded AM3S magnesium alloys using rectangular 
specimens with dimensions of approximately 21. by 
14 by \% in. and on AM3S rolled sheet 0.064 to 
0.100-in. thick by 3 in. sq. Tests of the effects of the 
moisture content of air at low and medium air veloci- 
ties were made in an iron retort fitted with a bolted 
head. The head accommodated an inlet tube which 
led to within 2 in. of the rear wall of the retort and 
an exit tube with an opening in the head itself. The 
air in traveling nearly the entire length of the retort 
in the inlet tube was brought to the retort atmosphere 
temperature before passing over the specimens. The 
retort, surrounded by heavy plates of aluminum to 
effect more uniform temperature distribution, was 
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During the pouring of mag- 

nesium sand castings, sulfur 

is shaken on the molten metal 
to prevent burning. 


Fire hazards are lower with 

massive magnesium parts 

such as these aircraft engine 
castings. 


heated in an electric muffle furnace having automatic 
temperature control. The specimens, supported on 
bare iron racks, were placed in a selected area of the 
retort where the temperature was uniform within 

3 F. 

Tests at higher air velocity, corresponding to com- 
mercial heat treating practice, were made in a Homo 
furnace in which the linear air velocity was about 
2100 ft. per min. The direction of air flow was re- 
versed in this furnace every 60 sec. Because the air 
in the Homo furnace was recirculated and blown over 
the heating elements, it was, at times, at a slightly 
higher temperature than the specimens. Tests on 
magnesium specimens in the presence of inflammable 
organic matter were made in an electrically heated 
crucible furnace. 

The effect of contact with other metals was usually 
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tested by fastening the metal under test to the mag- 
nesium alloy specimen with iron bolts. In other in- 
stances, the second metal was threaded and screwed 
into the magnesium. When the second metal was 
expected to melt at the testing temperature, it was 
placed in a vertical depression drilled in the mag- 
nesium. 

The temperatures of the magnesium test pieces 
were measured by individual fine wire thermocouples 
maintained in direct contact with the surfaces of sheet 
specimens or embedded in small holes in the cast 
specimens. Separate thermocouples were used to meas- 
ure the furnace atmosphere temperature in the vicinity 
of the specimens. Ignition temperatures were de- 
termined by plotting the differential between the 
specimen temperature and the furnace atmosphere 
temperature and noting the temperature at which 
this differential showed a sustained rapid change from 
a previously constant value. 


The Ignition of Sand Cast AM265 Alloy 


The ignition temperatures of sandcast AM265 al- 
loy under different furnace atmosphere conditions 
and heating rates are given in Table 1. The presence 
of considerable moisture at a given flow rate de- 
creased the ignition temperature 65 to 75 F below 
that in dry air. An increase of linear velocity of air 
from 0.9 to 14 ft. per min. over the specimens de- 
creased the ignition temperatures roughly 40 F in 
both moist and dry air. 

In the Homo furnace, with air velocity of 2100 fet. 
per min. and an average humidity of 4 grains per 


‘cu. ft. the ignition temperature was approximately 


840 F when the step-wise heating procedure was fol- 
lowed, but it was decreased to approximately 805 F 
when heating was rapid. 

The presence of 0.02 to 0.04% calcium and 
0.0002% beryllium in the AM265 alloy increased the 
ignition temperature by only 25 to 35 F, although the 
resistance to oxidation during ordinary heat treatment 
is greatly increased by these additions. 

Many different substances were heated in contact 
with sandcast AM265 alloy in the Homo furnace in 
air containing 4 to 6 grains water per cu. ft. In these 
tests the specimens were heat-treated for periods of 
24 hr. at temperatures ranging from 650 to 810 F. 
Iron, stainless steel, chromium-plated steel, yellow 
brass and paint primers had no appreciable effect on 
the sandcast AM265 alloy at the solution heat treat- 
ment temperature of 730 F. Contact with tin alloys 
at 730 F caused only slight alloying and oxidation 
without ignition. A casting impregnated with sodium 
silicate showed only slight spotting from exudation 
of the silicate. Contact with aluminum alloys had no 
appreciable effect on AM265 at 730 F but usually 
caused ignition at temperatures about 820 F, pre- 
sumably because of formation of the liquid aluminum- 
nagnesium eutectic alloy. 

Contact with zinc alloys, galvanized iron, pure 
cadmium and cadmium-base a ion caused extensive 
xidation of AM265 alloy at 700 F and usually caused 
ignition at 730 F. However, the presence of 0.0002 % 
beryllium and 0.02 to 0.04% calcium in the AM265 
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TABLE 1—tThe Effects of Air Velocity, Hu- 
midity and Heating Rate on the Ignition 
Temperature of Sandcast AM265 Magnesium 























Alloy 

Heating | | | | | 
Schedule* 1 o 2) €} ) 4-7 8 ie 
Air Velocity, | | | : 

Ft. per Min. 0.9 | 0.9 14 | 14 2100 ki 2100, 
Humidity, Gr. | | | | | 
perCu.Ft. | 0.02 | 9.0 | 0.02 | 9.0 | 4.0 | 4.0 
“Ignition Tem- | 955 | 880 | 910 | 843 | 840 | 805 
perature,F | +5 +6 +4 | +5 | +10 | +10 














* Schedule 1—Room temperature to 640 F in 2 hr., 640 F for 2 hr., 
then 45 F rise per hr. 


| 
Sct edi li 


e 2—Room temperature to 800 F in 2 hr. 


TABLE 2—tThe Effects of Foreign Metal Con- 
tacts on the Ignition of Sandcast AM265 
Magnesium Alloy 

















Heating Room temperature to 640 F in 2 hr., 
Schedule 640 F for 2 hr., then 45 F rise per 
hr. to desired temp. level 
Air Velocity 2100 ft per min 
Humidity t to G grains per cu. ft 
Metal Con- | 
tacting | Zn . 4 Se 
AM265 none | alloy* | alloy** | Pb Al 
Ignition Tem 840° | 700- | 700- | 780- | 820 
perature, F +10} 730 | 730 1810 | +3 
* Zinc die casting alloy: 96 zinc = 4% aluminum. 
lied mium base ler: 90 cadmium = 10% zinc. 


alloy prevented ignition at 730 F during contact with 
cadmium-base solder. Contact with lead caused al- 
loying and considerable oxidation without burning at 
650 F and 730 F but ignition did occur in a test in 
which the furance temperature was held at 810 F. 
It was presumed that the lowering of ignition tem- 
perature following contact with zinc resulted from 
the formation of liquid magnesium-zinc or magne- 
sium-zinc-aluminum eutectic or peritectic alloys. That 
these alloys have low ignition temperatures was con- 
firmed by tests on specimens consisting principally 
of the 54 zinc-46% magnesium eutectic and of the 
48.5 magnesium-38 zinc-13.5% aluminum peritectic 
composition, which have melting points of 646 F and 
680 F, respectively. Both of these alloys ignited readily 
at 730 F. It is believed that the effect of rapid heating 
in lowering the ignition temperature of AM265 alloy 
results from the presence of small amounts of one of 
these constituents which do not have time to diffuse 
into the solid grains before its ignition temperature 
is reached. 


Ignition of AM3S Alloy 


The ignition temperature of AM3S alloy was found 
to be practically independent of air velocity and rate 
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TABLE 3—tThe Effects of Air Velocity and 
Humidity on the Ignition Temperature of 
AM3S Magnesium Alloy 





Heating Schedule Room temp. to 800 F in 2 hr., 
then 45 F rise per hr. 
Alloy Form Sheet Sheet. Block Block 
Calcium Content, % “0.30 “0.26 0.07 0.07 
hie Velocity, Ft. per Min. a 0) 100. 14 14 
Henidity, Gr. per Cu. Ft. x " 6 0.02 0 
ignition Temperature, F 1175 | 116 118; 1149 
5 +? ) ( 











of heating. In dry air, the ignition temperature was 
1187 + 9 F; the presence of nine grains moisture 
per cu. ft. of air decreased this to 1149 + 6 F. It is 
believed that the ignition temperature of AM3S alloy 
is less sensitive to atmospheric conditions than that 
of AM265 alloy because AM3S alloy does not contain 
low melting constituents such as are found in sand- 
cast AM265 alloy. It is to be _polmea out that the 
ignition temperature of 1149 + 6 F determined in 
air Containing nine grains moisture per cu. ft. is be- 
low the usually accepted melting range of 1198 F for 
AM3S alloy. Analysis of the AM3S block specimens 
showed 1.56 manganese, 0.07 calcium, <0.01 alumi- 
num, 0.01 iron, 0.01 silicon, <0.01 copper, <0.002% 
nickel. 

AM3S alloy sheet is usually annealed at about 800 F, 
but the temperature is sometimes carried as high as 
850 F to facilitate the removal of lubricants. Fires 
are not uncommon in this annealing range. In one 
such fire, the temperature-log of the furnace showed 
definitely that the fire started when the furnace tem- 
perature was between 680 and 700 F. 

The effect of contact with aluminum on AM3S 
sheet during heat treatment was determined. Speci- 
mens consisting of commercial AM3S sheet bolted 
to the aluminum alloys, 2S-O sheet, 24S-T sheet, 
75S-T sheet and 2S foil, were heated in the Homo 
furnace in air containing 4 to 6 grains water per cu. ft. 
In the range of 740 to 810 F this contact resulted in 
a slight welding with negligible melting and oxida- 
tion. At 817 to 820 F, considerable melting and 
oxidation occurred. At temperatures above 825 F 
contact between aluminum alloys and AM3S alloy 
resulted in fire. If operating conditions require that 
a furnace be used interchangeably for aluminum and 
magnesium, the annealing temperature for AM3S 
should be lowered to 810 F or less to prevent possible 
fire by contact with residual aluminum particles. 

The presence of fine slivers or ragged edges is 
common with in-process AM3S sheet. Tests showed 
that the presence of these slivers did not lower the 
ignition temperature appreciably but increased the 
susceptibility of the sheet to minor ignition condi- 
tions, such as small flames from bits of burning or- 
ganic matter. 

In tests duplicating the normal rate of temperature 
rise in annealing (room temperature to 800 F in 
about 2 hr.) it was found that pieces of cotton waste, 
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cotton gloves, leather mitts and small pieces of wood 
in close proximity to slivers on the AM3S sheet 
merely carbonized and “glowed” to ash during the 
heating-up period without igniting the magnesium. 
Oil and grease, originally present on the cold sheet, 
distilled off harmlessly. It appears, therefore, that the 
presence of these materials in small amounts under 
the conditions above does not present a serious hazard 
although every effort should be made to keep the 
heat treating furnace free of extraneous materials. 

Close proximity of slivers to furnace heating ele- 
ments also present a fire hazard. Heating element 
temperatures, in many cases, are above the ignition 
temperature of the magnesium alloy. With massive 
magnesium, excessive heat would be conducted away 
harmlessly from any point too close to the heating 
elements, but if a fine sliver or sharp edge were in 
this position, conduction might not be sufficiently 
rapid to prevent ignition of the exposed portion of 
the sliver. No fires have been traced to this cause but 
the possibility should not be ignored in the annealing 
of magnesium sheet. 


Mechanism of Ignition of Magnesium Alloys 


Previous theories as to the ignition of magnesium 
have held that melting is a prerequisite to ignition 
of magnesium alloys and a close correlation was 
found between melting and burning in this investiga- 
tion. However, it was found that, under certain con- 
ditions, exposure to furnace atmosphere temperatures 
below the apparent melting point resulted in ignition. 
Ignition in this case appears to be a two-step process 
consisting of a relatively slow initial oxidation, which 
is (an exothermic reaction) followed by melting and 
very rapid oxidation. The second step of burning with 
glowing or flaming of the magnesium alloy will occur 
only if the amount of heat generated in the initial 
oxidation is sufficient to cause melting of some por- 
tion of the alloy. The temperature at which the 
original oxidation leads to burning is dependent upon 
composition of the alloy, moisture content and i 
some cases velocity of the air over the alloy. 

Although burning of magnesium in the sense of 
oxidation with attendant emission of light may take 
place only after melting, the original temperature 
condition responsible for ignition may be below the 
melting point of the alloy. It is dangerous to use 
melting point alone as a guide in setting up limits 
of safe heat treating practice for magnesium alloys. 
The conditions which may influence ignition of mag- 
nesium alloys are complex and often difficult to deter- 
mine and analyze. 
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Large nickel-clad steel 
tanks have been success- 
fully welded by special 
submerged melt techniques. 


Joining Corrosion-Resistant Alloys 





by Submerged Melt Welding 


by R. J. ANDERSON, Manager, ( nionmelt Service, Dominion Oxyzen €. 2. . anda 
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High-speed welding of corrosion- and heat-resistant 
alloys by the submerged melt process 1s highly satis- 
factory, using special techniques and suitable rods 
The value of the process to high-cost materials 13 
high, due to close control over weld alloy content 


submerged melt welding is possibly of greater 

advantage in welding corrosion resistant alloys 
than in lower cost materials because of the values 
nvolved. This, and the fact that close control is 
obtained of the alloy content of the resultant weld, 
makes submerged melt welding valuable when it can 
be applied. 


[= INHERENT SOUNDNESS AND UNIFORMITY of 
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Stainless steels can usually be welded by using a 
rod having the same or slightly higher content of 
chromium than the base metal. There are numerous 
applications of welding of thin sheets of stainless steel 
by the submerged melt welding process in the manu- 
facture of containers used by the dairy and food 
processing industries. Nickel and copper base alloys 
require welding rods of the same general type as the 
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Submerged melt welding techniques offer possible improvements in the transportation industry. 


base metal. Special techniques are sometimes required 
to meet the specifications for the product. 

The problems in connection with the welding of 
corrosion and heat-resistant metals are both physical 
and chemical. Due to the annealing.action, welds in 
copper and nickel alloys may have low tensile strength. 
Occasionally the welding action alters the chemical 
resisting characteristics of the metal. This results in 
areas that become subject to corrosion while the 
metal in the adjacent area is not affected. The reasons 











A SINGLE MANUAL PASS 
4 y oy 
STEEL SIDE % 
' 
» Bd 
t 
} 16 IN.~ 32 IN 
I 








NICKEL SIDE~ 


for the chemical change brought about by the welding 
action may be due to the loss of alloying elements in 
the weld metal or the formation of boundaries caused 
by precipitation of alloying elements. 

The granulated welding compositions most com- 
monly used on low carbon steel are not generally 
the most satisfactory for alloyed materials. It is 
possible to choose the granulated material that will 
maintain the alloy content of the material being 
welded within satisfactory limits. The welding of 
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Methods used for the welding of nickel-clad steel. 
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Special holding fixtures are used to adopt the welding 
of gas turbine wheels by this process. 


dissimilar metals, such as clad steels, presents an 
additional problem in the dilution of the clad surface 
by the base metal. 

While it is usual to choose a welding rod of the 
same chemical composition range as the parent metal, 
it has been found advisable sometimes, to use a rod 
that has a higher percentage of certain alloys than 
the parent metal. This is to allow for those elements 
that are lost during the welding process. Columbium 
and chromium are examples of elements so affected. 
Special formulas of granular welding composition 
have been developed to supply alloying elements 
which may be lost. Special operating procedures have 
also been developed to give satisfactory results. 


Welding Copper-Silicon Alloy 


One-half inch copper-silicon plate was welded at 
975 amp., 39 v., and at a speed of 20 in. per min. 
The material was prepared with a 60-deg. vee included 
angle and a 3/16-in. unbeveled root face. Copper- 
silicon 1010 rod, 5/16 in. in dia., was used with 
grade H Union-melt material. 

In the free bend test with the top of the weld out- 
side, 72% elongation was obtained with no failure. 
Back of the weld was bent so that an elongation of 
54% was obtained with no failure. Table I gives the 
tensile properties of longitudinal, all-weld-metal 
specimens and of transverse sections across the weld. 
Charpy impact test results on both the plate and the 
weld metal are also given. 

The weld showed higher manganese and _ lost 
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Table I—Mechanical Properties of 
Copper-Silicon Welds 














| Yield | 
Point, | Ultimate,| Elongation | Reduction 
Psi. Psi. | in2In.,% | in Area, % 
Longitudinal (15,390 | 47,100 | 70.6 59.0 
Transverse 16,300 | 46,200 | 49.3 59.0 
Charpy Impact Test 
Room Temp —78 deg.C | —183 deg. C 
| Plate 83 ft.-lb 5 74.5 
7 
Weld 
| Metal 27.7 ft.-lb 32. 31.5 








silicon, as shown in the following table. It was 
extremely ductile. 





Si , Mn Fe 
Plate 2.71 0.97 0.45 
Rod 2.93 0.93 0.50 


Weld 2.50 1.21 0.42 


It is expected that further developments will give 
higher tensile strengths by use of a higher silicon 
content in the welding rod. 


Welding of Nickel and Monel Plate 


Satisfactory welds have been made in nickel and 
Monel metal plates. The plates were prepared with a 
60-deg. vee with 3/16-in. unbeveled root face. The 
first welds were made with grade 80 Unionmelt 
material and then additional welds were made with 
grade 20 material. 

The first welds in nickel plate made with both 
grades of material showed some porosity in X-ray 
examination, because of failure to penetrate the full 
thickness. Another weld was made with grade 20 
material in the nickel using a deeper 60-deg. vee 
bevelled down to a 1/16-in. nose, and the welding 
speed was reduced from 18 to 10 in. per min. This 
change resulted in a wider weld, more thorough 
penetration, and almost complete absence of porosity. 
Tests for tensile strength were made on the Monel 
and nickel. The all weld metal Monel tensile test 
showed that the weld was approximately 80% of 
the strength of the plate. The nickel weld had about 
70% of the strength of the plate. 

Charpy impact tests were made at room tempera- 
ture, -78 C., and -183 C. There was practically no 
change in the impact resistance of the Monel samples. 
The Charpy values were from 40 to 50 ft.-lb. or about 
one-half the values for the plate. In the nickel weld, 
two of the specimens gave low values at -183 C. 
The low value specimens showed pronounced col- 
umnar structure and fracture along the center freezing 
line. Heat-treatment or the use of an alloyed nickel 
rod (possibly with manganese) would probably 
improve the impact values of nickel welds at -183 C. 
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Welding of Nickel Clad Steel 


In the welding of nickel-clad steel, either of two 
methods can be used. One method insures freedom 
from contamination of the steel weld by the nickel. 
A manual bead is first laid down in the vee. A 


Unionmelt pass is then made on the steel side pene- © 


trating into the hand pass. A Unionmelt weld is then 
made on the nickel side with nickel rod, the bead is 
chipped flush, and a second bead laid down. In this 
manner the contamination of the nickel deposit can 
be limited to less than 15% iron. In the other method, 
the weld is first made on the nickel surface with 
nickel rod. The second bead is laid down on top 
of the first and then the main part of the weld made 
by the Unionmelt method on the steel side. 

Special welding techniques were necessary in the 
Unionmelt welding of nickel-clad steel for tank cars. 
The tanks were fabricated from +-in. and -in. 
steel, clad with a 0.025-in. nickel surface. All bevels 
were made by machining. The root faces were butted 
together tightly and strips tacked across the vee to 
hold the plates in place. A manual bead was laid 
down in the vee and a single pass weld was made at 
540 amp. on the steel side. The nickel side was then 
gouged out about 1/16 in. and a nickel deposit made 
by a manual arc weld. 


Welding of the Stainless Alloys 


The widest use of submerged melt welding applied 
to corrosion resistant alloys is on 18:8 stainless steels. 
Welds have been made in 34-in., columbium bearing, 





Shown here is a finished weld in a gas turbine wheel. 





18:8 chromium-nickel plate. The angle of the vee 
was 45 deg. A welding of current of 900 amp. at 
40 v., and a welding speed of 12.5 in. per min. were 
used. The finished weld showed good penetration 
with a reinforcement of about 3/32 in. There was 
practically no loss of columbium during the welding. 
The nitrogen content corresponded to the usual 
amount found in these alloys and indicates complete 
protection of molten metal. Tensile strength tests 
showed a yield point of 40,000 psi. and an ultimate 
strength of 76,450 psi. Corrosion tests indicated that 
the weld corrosion rate was essentially that of the 
base metal. 

The welding of stainless steel presents no particular 
problem, except that in type 347 stainless steel sheets, 
less than Y-in. thick, cross cracking is likely to be 
encountered. A sample stainless steel refrigerator car 
has recently been completed. The sides of this car 
are made of 18-gage, Type 304 stainless steel. Type 
316, welding rod Y-in. dia. was used. The welding 
current was 325 amp., direct current, reverse polarity 
at 25 v., and welds were made at speeds of 60- and 
90-in. per min. The sheets were first joined by square 
butt welds. Then welds were made through the sheets 
into 14-in. thick mild steel vertical posts on 24 in. 
centers. Horizontal fillet welds attaching the stainless 
steel sheet to both the top and bottom sills as well as 
a vertical fillet weld on each corner sill were then 
made. 

The hand welding of 4 to 6% chromium steel 
usually requires that the parts be preheated and main- 
tained above 300 deg. F during welding. It has been 
found that this alloy can be welded with the sub- 
merged melt process without preheating and, though 
preheat may be used as a precautionary measure, the 
fact that the welding can be completed quickly and 
without subjecting the welder to undesirable working 
conditions, makes it advantageous to use this welding 
process. Plate preparation and welding conditions are 
practically the same as those used in welding mild 
steel. 


Welding Heat-Resistant Alloys 


In the welding of the heat-resistant alloys, the best 
known application is the welding of gas turbine 
wheels. The buckets of the wheels, made of Multimet 
alloy or Stellite alloys Nos. 21 or 30, are welded to 
the center hubs usually of 19-9 DL alloy by a double 
vee weld made in one pass from each side. A special 
fixture is necessary for clamping these buckets in 
position during assembly, preheating and welding. 

It has been found that the surface of chromium 
alloy rods for submerged melt welding should be clean 
and bright to minimize heating when the rod picks 
up the welding current. The distance from the end 
of the contact jaws to the welding zone should be 
short so the rod will not heat when it is carrying the 
full welding current. Heating of the rod causes the 
weld to change from its normal contour to a narrower 
top with a loss of penetration. Because of the high 
heat and current conductivity of copper and nickel 
base alloys, the surface of such rods need not be 
so carefully specified. 
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Types and 
) Characteristics of Modern Porcelain Enamels 
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A special ceramic coating is 

being sprayed on a steel sec- 

tion of a submarine silencer. 
(Courtesy: Finish.) 





by HAROLD A. KNIGHT, News Editor, MATERIALS & METHODS 


ORCELAIN ENAMEL COMBINES the workability of 

metal with the advantages of glass, providing a 

smooth, colorful surface that resists wear, corro- 
sion and other destructive forces. Colors, available in 
a wide range, remain brilliant, and the finish is easily 
cleaned. It will withstand severe atmospheric and 
climatic conditions and cannot burn or be affected 
by ordinary heat, flame, or quick temperature changes. 

Porcelain enamel, in its older uses for refrigerators, 
bath tubs, gas ranges and enameled kitchenware, is 
known most universally. But what is perhaps less 
known is that it has a host of new uses and applica- 
tions. The industry has passed through evolution 
rather than more glamorous revolution. It is one of our 


Recent de clopments in porcelain 
enamels have resulted in greater 
opactty in sheets nith thinner coat- 
ings of ceramic. Present enamels 
provide more and better colors, 
better acid resistance and easter 
forming. Improved base mate- 
rials have helped to achieve better 
enameled surfaces. 


important modern engineering materials that has a 
glowing future. Enamels have materially improved 
over the past 25 years. 

One of the spectacular modern discoveries was that 
the Germans coated many parts exposed to high heat 
in their jet airplanes with porcelain enamel which 
stood up under temperatures of 1100 F, not on a par 
of course with the more enduring American jet air- 
craft. Hence, enamel is not yet, at least, a competitor 
with our super alloys, containing chromium, nickel, 
cobalt, molybdenum, etc. 

However, porcelain enamel did serve well with 
the American armed forces such as for coating exhaust 
pipes of trucks, aircraft and marine mobile equipment. 
Under sea water exposure it could withstand both 
high heat and corrosive influences. This suggests that 
similar uses for peace time equipment would be satis- 
factory. Among the newer applications are for coat- 
ing aluminum, for electrical transformer cases on 
telephone poles, for home hot water tanks, electric 
stove heating elements and reflector pans. 

Architectural porcelain bids fair to be a coming 
thing because of low cost, bright colors and durable 
coatings. With it, too, a highly heat resisting finish 
has been given pots for melting and casting light 
metal alloys, it being claimed that the life of the pot 
has been increased from the usual four or five days to 
several weeks for coated pots. At least two large com- 
panies planned to use enamel as both exterior and 
interior finish on housing: the Andrew J. Higgins 
Co., New Orleans, and Lustron, Inc., Chicago. Both 
projects bogged down in their initial form with the 
collapse of the National Housing Administration. 
Such homes are too expensive to be constructed as 














Porcelain enamel 
panels are used to 
provide gleaming 
walls in this modern 
bathroom. 


single units—they must be mass produced. Porcelain 
enamel roofing has good prospects, either as corru- 
gated sheets or individual shingles. 

Sun Oil Co. used the coating to resist “Carbon 
C13.” A steel company reports successful enameling 
of coke screens which gave better screening since 
the wet coke would not freeze and clog up on a 
porcelain enameled screen.. Centrifugal and piston- 
type pump parts have been successfully enameled 
and their resistance to abrasion and corrosion has 
been extraordinary. 

First, a brief explanation of the why’s and what's 
of porcelain enamel. The first, or ground, coat is to 
promote adherence between the glassy enamel and 
the steel and to prevent blisters, black specks and 
other defects. Adherence is usually accomplished by 
cobalt oxide which provides the formation of the 
correct oxide coating on the steel to dissolve in, and 
unite with, the enamel glass. This oxide gives a dark 
blue color to the ground coat, which of course is of 
no help in forming the pure white finish of the 
subsequent coat(s). A key material of the enamel 
is “frit” which consists of small friable pieces of 
enamel glass, the result of quenching and shattering 
of the molten enamel as it is removed from the 
smelter. Porcelain enamel frit is composed of silica, 
borax, alumina and various other inorganic materials. 


The Ideal—and How Closely Attained 


The ideal enamel was once described by George 
Spencer-Strong of the Pemco Corp. as one having a 
reflectance (amount of opaqueness of a white coating 
as compared with magnesium oxide as a standard) 
of 85% or more, “AA” acid resistance, a Moh hard- 
ness of 7 (the diamond being 10), freedom from all 
defects, a thickness of 4 mils and which could be 
matured with the heat from a lighted candle. While 
this goal may still be a somewhat remote possibility, 
surprising progress has been made towards its 
accomplishment. 

With antimony “super opaque” enamels reflect- 
ances of 70 to 74% are obtainable at total thicknesses 
of 0.012 to 0.014 in. (ground coat included). With 
zirconium opacified enamels, developed shortly before 
the war, reflectances of 70 to 74% are obtainable at 
thicknesses of 0.009 to 0.011 in. (total). Recently 
titanium opacified enamels have been developed, 
giving reflectances of 74 to 78% at thicknesses of 


94 





0.005 to 0.007 in. This titanium type is acid resisting 
has excellent coverage and good scratch and abrasion 
resistance in one thin coat, whereas with the antimony 
and zirconium enamels a second coat of acid resist- 
ing enamel must be given if such a property is 
required. 

Though the enamels can hardly “be matured with 
the heat from a lighted candle,” firing temperatures 
have been reduced recently from 60 to 100 deg. Thus 
prior to the war enamel ground coats were maiured 
at 1580 F but now 1520 F is all that is needed—not 
a great temperature reduction but important as to 
critical limits regarding warpage. 

One of the oldest “new” developments is the use 
of one coat colors, that is, the applying of brown, 
black, green, blue or gray directly to the iron or steel 
with no preceding ground coat. There has been 
constant improvement in the enamels so that now 
greater varieties of colors are possible. Appearance 
is often equal to two-coat work and breakage has 
been reduced because of thinner applications. 

During the war special enamels for special applica- 
tions were developed, including acid-resisting ground 
coats for items where corrosion-resistance is prime, 
mat enamels where it is undesirable to have re- 
flected light and heat resisting enamels that are 
effective up to 1100 F. 

The reduction of firing temperatures has been 
important. In the past it was necessary to fire ground 
coats at higher temperatures than cover coats. Now 
ground coat is being fired with cover and at the same 
time and temperature. One can go farther—fire all 
sheet iron enamels, including ground coat, colors, 
white, acid resisting, at the same temperature. Other 
advantages are less warpage, use of lighter gages and 
reduction of troublesome firing defects. 

Porcelain enamel, being fundamentally a glass, 
will break when abused. Generally decreased thick- 
ness of application increases ability to withstand 
abuse. Hence, there is a constant search to increase 
opacity of white porcelain enamels and striving for 
satisfactory coverage with thinner applications. Note 
the thinner coatings with titanium enamels as noted 
above. The opaque-giving qualities of titanium has 
already been discovered in the paper and paint fields 
—to mention just two. Thus magazines sometimes 
use titanium-impregnated paper so that print and 
photos will not show through from the back of the 
page. Titanium has also made possible the one-coat 
painting enamels. 

The terms antimonies, zirconium and titanium 
enamels all refer to the white enamels and to the 
material with which the frit is opacified. Processing 
of each is the same. When antimony became scarce 
prior to the war, zirconium opacified frits were 
developed and many preferred them because of their 
higher covering power. However, they are not as 
scratch- or abrasion-resistant as the antimony enamels 
and are more subject to corrosion or chemical attack. 
Recently, the titanium enamels have been developed 
which are more opaque than either of the other two 
and, in addition, are acid resistant and are highly 
scratch- and abrasion-resistant. These titanium en- 
amels are still new and are more expensive, but it 
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is hoped that these advantages will offset the higher 
cost. 

According to one authority the use of titanium 
oxide as an opacifier in the frit makes possible the 
reduction in weight of application of the white 
enamel to less than one-half that employed with 
zircon enamels. 

For a long time porcelain enamelers have been 
seeking a method of eliminating the conventional dark 
colored ground coat and employing white enamels 
directly on the metal. Several means are being utilized 
by the steel manufacturers in developing enameling 
irons for the one-coat base. There are three methods 
for preparing these irons: Modifying the processing 
of the iron to reduce the amount of impurities, 
stabilizing the carbon in the iron by the addition of 
titanium to the molten metal prior to pouring, and 
plating cold rolled steel with metals that are especially 
suited for enameling and which aid in the adherence 
of the white enamel. 


Nickel Flash Treatment 


The first two types of enameling iron require a 
nickel flash treatment in the pickling. A microscopic 
metallic nickel coating is deposited on the steel by 
immersing the pickled steel for several minutes in a 
hot nickel sulfate solution, with careful control of 
concentration, pH, temperature and immersion time. 

The white enamels, possibly zircon or antimony- 
molybdenum type, are applied 40 to 50 grams per 
sq. ft., an even coat being necessary to avoid burned 
through areas at 1500 F firing. 

The third type of steel does not need the nickel 
flash because of the coating already on the sheet. 
Here the antimony-molybdenum white enamel is 
applied and fired at 1300 F or lower. One can also 
enamel regular cold-rolled steel or enameling stock 
with these low temperature enamels by using a heavy 
nickel flash treatment. 

Advantages of low-fire enamels are: lower fuel 
cost, lower maintenance of furnace, less warping of 
steel, less distortion of ware, more complicated shapes 
possible of enameling and more variation in gages of 
metal on the same part that may be employed. 

New developments in soft ground coats, which fire 
at 1500 F are available in a wide range of color for 
items such as parlor heaters requiring a good appear- 
ing, heat and corrosion-resistant finish. New acid 
resisting ground coat enamels have been found satis- 
factory. In some new applications enamel has been 
selected because of high abrasion resistance, while in 
the electrical field, because of high dielectric prop- 
erties. 

The Bureau of Standards developed an enamel for 
exhaust systems of aircraft and naval vessels, less than 
} mils thick, withstanding 1300 F for long intervals, 
which compares well with the super alloys, previously 
mentioned. But even stainless steel and other heat- 
resisting alloys have been coated with porcelain 
enamel. 

Copper and noble metal can be enameled and some 
vork has been done on enameling aluminum; how- 

ver, the important base metal as yet is iron. 

Each application for porcelain enamel presents its 
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own individual problems as to cleaning, enamel ap- 
plication, number of coats, firing, temperatures, etc. 
However, fundamentally all wet processing of porce- 
lain enamel is the same. A frit is made, ground under 
proper suspension, applied by spraying or dipping and 
fused to the metal. Dry process enamel (no liquid 
used in grinding) is applied by dusting. The different 
finishes obtainable with the various enamels are largely 
due to variation in enamel compositions. 


Preparation Before Enameling 


More emphasis is being placed on proper prepara- 
tion of the metal for enameling. Often the ware is 
pre-cleaned shortly after fabrication. With “washers” 
the drawing compounds are removed, leaving the 
ware proper for normal cleaning. Where mass pro- 
duction is feasible continuous cleaning and pickling 
are employed. Better control is obtained with auto- 
matic temperature devices, softened water, filters for 
the nickel sulphate solution and more rigid chemical 
testing of solutions. Some plants are using spray 
cleaning and pickling, especially where the spray can 
reach all surfaces. 

In one novel process the ware is heated to around 
1500 F in a reducing atmosphere, resulting in a bright, 
clean metal surface suitable for porcelain enameling 
without further treatment. A proposed method is the 
Kolene process. The part is immersed in a molten salt 
bath, the cleaning being done by an electric current. 
Next the part is rinsed in a hot water bath, enclosed 
because of the violent reaction between the molten 
salts and water. The piece is now ready for enameling. 

Automatic spray machines make possible mainte- 
nance of more uniform coatings, while keeping the 
spray rooms under pressure with filtered air reduces 
the number of imperfections from airborne contami- 
nation. Here it is possible to reclaim a high percent- 
age of over-sprayed enamel and re-use it without 
impairing the quality of the final product. Electro- 
Static spraying is often feasible in big scale produc- 
tion, best results being on flat surfaces or exterior parts 
of symmetrical shape. Essential are close control of 
the consistency of the milled enamel and of the 
atomizing pressure. 

Porcelain enamel should normally have a coefficient 
of thermal expansion somewhat below that of the 
steel or cast iron being enameled. The cover coat 
enamel of cooking ware should have a lower coefficient 
than for flat ware to resist thermal shock; enamel on 
the beads and handles of pots and pans should have 
a high coefficient. 

Enamels are fired over a wide range of tempera- 
tures, depending on the type of metal, composition 
and fusibility of the enamel and end use of the prod- 
uct. Thus it ranges from 900 to 1000 F for coating 
aluminum to 1550 to 1800 F for heat-resisting 
enamels. The time interval ranges from 2 min. to 
1 hr. 

Various tests for heat-resistance are used. For the 
tops of cast iron space heaters that become red hot 
in service a thermocouple is imbedded in the top to 
be tested. The assembly is heated rapidly and the 
temperature noted at which the enamel fails, usually 
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700 to 1250 F. A simple test for burner grates on 
gas stoves is tO maintain the burner at maximum 
capacity for 8 hr. Though red hot, the satisfactory 
burner will retain an adequate enamel coating. 


Titanium Enameling Steel 


With improvements in the enamel have come cor- 
responding improvements in the steel. Since titanium 
was found desirable in the enamel it was found 
equally so in the steel, the Inland Steel Co. having 
gone far with their “Ti-Namel,” which often requires 
but one coat. The steel has a minimum titanium-to- 
carbon ratio of 4:1, the theoretical ratio in titanium 
carbide (TiC). This carbide is comparatively stable 
under enameling conditions. Titanium also combines 
with nitrogen, sulfur and hydrogen to form quite 
stable compounds. 

This steel is non-strain aging even in the as-an- 
nealed condition, so that drawn and fabricated prod- 
ucts do not exhibit strain lines or welts in areas 
critically strained. It was early found that with this 
steel the ground coat could be eliminated, the resis- 
tance to sagging was high and it was non-reboiling 
(thus eliminating enamel blisters ). 

The steel is a basic open-hearth product, analyzing: 
carbon, 0.09 max.; manganese 0.50 max.; phosphorus, 
0.40 max.; sulfur, 0.50 max.; silicon, 0.10 max.; 
titanium, 0.20 to 0.50%. It is fully deoxidized with 
aluminum prior to the addition of titanium, as 40% 
ferro-titanium, to the ladle. Inland Steel engineers 
believe that all products rolled from carbon steel can 
also be rolled from the Ti-Namel. 

Rockwell B hardness is 10 to 15 points higher than 
steel without titanium; 15 to 25 points over enamel- 
ing iron. Tensile strength is 50,000 psi.; yield strength 
at 0.2% elongation is 22,000 psi. It is believed to be 
highly resistant to hydrogen penetration, which fact 
eliminates “fish scale” of the enamel. 

One must avvid scratches in the metal shop as they 
will not cover with a single coat of white enamel. It is 
Inland’s belief that the stock can be produced suffi- 
ciently soft to equal shearing quality of mild steel. 
It is stiffer than enameling stock, hence possible 
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springback must be allowed for. In shallow drawing 
there is less “oil-can” effect or “loose” metal than with 
enameling iron, an observation that applies to stove 
end panels, table tops, etc. However, where one end is 
drawn deeper than the other, such as some stove door 
panels, there is a tendency for a springing out of the 
flanges near the open end. Inland claims that the deep 
drawing quality is “exceptionally good,” though con- 
vincing experience is so far lacking. Wear with cast 
iron dies is naturally more severe than with enameling 
iron. One manufacturer extrudes the Ti-Namel, side 
walls being thinned from No. 16 to No. 19 gage. 

The steel welds quite readily by any of the known 
methods, though there is dissatisfaction with one coat 
white enamel. Satisfaction prevails with welds by spor, 
seam, pressure and arc welding with special rod. In 
the gas welding field the enamel “takes” well with the 
oxy-hydrogen method, but thumbs down on oxy-acety- 
lene! Heliarc, using argon, seems an encouraging 
method. When using oxy-acetylene, a pick up of 
carbon from the welding gas and loss of titanium by 
oxidation are harmful. 

Only the zircon enamels have been used to date 
when the white is applied directly to the titanium 
enameling steel. These enamels have good reflectance 
at low coating weight, good resistance to “burning 
through” and will withstand several refirings. 

In enamel firing, continuous furnaces produce a 
finish freer from enamel blisters in the first coat than 
do the box type. Blisters are caused when water in en 
trapped salts is being driven off during the firing 
cycle, probably in the early stages. With continuous 
furnaces this moisture is driven off in the pre-heat 
zone, hence eliminating blister tendencies. Regular 
acid-resisting enamels fire blister-free in both con- 
tinuous and batch furnaces. 

When planning for one coat ware redesigning of 
some parts is sometimes necessary since open corners 
and tight fitting parts which are forced into position 
in assembly will generally cause chippage. 

Inland recounts four companies and ways in which 
the titanium steel is being enameled: (1) Dark col- 
ored porcelain enamels for chemical and electrical 
equipment, replacing stainless steel and mild steel 
for certain parts where complete enamel coverage is 
needed and difficult to obtain with mild steel; (2) 
ground coat plus one or two coats of white on stoves, 
refrigerators and miscellaneous parts, thus done be 
cause the enameler has no nickel flash tank nor is 
equipped to apply the white econornically; (3) two 
coats of white—zircon and acid-resisting; and (4) one 
coat of zircon white for interior of refrigerators where 
the inspection standards are not as high as for ex 
teriors. 

This fourth company reports a saving of 15.4 
in cost over enameling iron with ground coat and 
two coats of white, his previous set-up. In addition 
a 50% increase in production is possible. 

The No. 3 company (above), making burne: 
bowls, found a 3% cost saving, which includes a re 
duction in enamel shop scrap loss of 1.6%, but doe: 
not include savings due to reduction in assembly o: 
field losses. It does not include 30% increase in pro 
duction. For company No. 2, however, there was at 
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increased direct cost of 10% which, however, was 
probably offset by indirect benefits. 


Coating Aluminum 


So much for enameling of titanium steel. With the 
increased use of aluminum it was natural to consider 
the possibilities of enameling that metal. Since the 
aluminum melting point is 1250 F enamels must be 
applied at lower temperatures than for steel. 

Enamels for aluminum are made with very good 
acid resistance and are available in various colors. 
Aluminum is usually prepared by cleaning with a 
degreaser and given a dichromate dip. Alkali cleaning 
or sandblasting prove harmful. The ground coat is 
sprayed, dried, then fired or fused at 930 F. After cool- 
ing, the cover coat, a different composition, is applied 
and fired similarly in an electric or muffle furnace, the 
time ranging from 5 to 30 min., depending on thick- 
ness of parts and weight of load. 


High Temperature Ceramic Coatings 


One of the most interesting modern developments 
is the coating of plain carbon or alloy steel with spe- 
cial enamels to better resist prolonged high tempera- 
tures. Thus in aircraft, especially jet-propelled, flame 
tubes, turbine buckets, exhaust stacks, or collector 
rings, space heaters, smoke pipes, super heated steam 
pipes and annealing covers used in heat treating 
metal have been so dealt with experimentally through 
a joint effort of Power Plant Laboratory, Air Materiel 
Command, Wright Field, Dayton, Ohio and the De- 
partment of Ceramic Engineering, University of IIli- 
nois, Urbana, IIl. 

Among the compositions introduced into the first of 
these special enamels are alumina, beryllia, ceria, dia- 
spore, zircon and zirconia. Such a ceramic coating 
was applied, 2 mils thick, to the alloy buckets of 
supercharger turbine wheels, resulting in “consider- 
able” lengthening of service life. After 2271 hr. 
operation a coating 1 mil thick still remained. A 
coated specimen of 316 stainless steel was heated for 
450 hr. at 1500 F with apparently no change from 
the original coated condition. SAE 1020 steel was sub- 
jected to long periods of extended heating at up to 
1600 F with no decrease in ductility. Flame tubes so 
coated had double their original life. 

In February, 1947, the National Bureau of Stand- 
ards officially reported new all-crystalline porcelains, 
with exceptional mechanical and dielectric strength 
up to 2000 F. The purpose of development was to 
find a material resisting deformation up to 2000 F 
in jet propulsion and gas turbine engines. A repre- 
sentative high-beryllia porcelain contains 84% bery]l- 

ia, 8% zirconia, with small amounts of lime and 
lumina; a typical high-zirconia composition is 80% 
rconia; 10% beryllia and 10% magnesia. 

Tests show that all of the compositions are very 

sistant to deformation or creep up to 1800 F for 

ng periods. A typical specimen showed elongation 

0.23% after 2600 hr. of applied stresses of 9000 

14,000 psi. At 1900 F or higher the tendency to 

cep is more pronouncea. 
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Physical Characteristics of Typical 
Porcelain Enamel 





314-6 

30-60 plus % residual spec- 
ular reflectance 

0.008 gr. for best types 


Hardness—( Moh ) 
Abrasion Resistance ( PEI) 


Abrasion Resistance 
(Tabor )’ 
Torsion Resistance ( PEI) 


(PEI) 


0.016 in. - 20 deg. - 30 deg. 
(0.009 in. - 25 deg. - 40 deg. 
Highly resistant enamels 

available 
Alkali Not resistant to hot alkali 

solutions 

Resistant to all 

700-1100 F* 

Acid resistant grades not 

aft ec ted 

Not affected 

Can be produced in all colors 
| As desired up to plus 80%” 


Acid Resistance 


Solvents—Or ganic 
Temperature 
W eathering 


Ultra Violet Light 

Colors 

Diffuse Reflectance 
( whiteness ) 








Total Reflectance As desired up to plus 85%* 





NOTES 
1600 ’ e with 1000 CS] } 
my 

H 
4s to hardness. including resistance to abrasion 
the physicals depend on the composition and bubble 
ure t the coating. Il: eneral. the Moh hard 
ness is trom 444 to 6. Some of the more recent dé 
velopments are so hard that it is extremely difficult 


to scratch them with a sharp tool steel blade. Thus, 
all porcelain enamel coatings are considerably harder 
than organic finishes and plastics, and some of the 
better ones are superior to many metal finishes in 
resistance to scratching. 


The standard of abrasion resistance for the test is 
plate glass so abraded that it has lost 50 of its 
specular reflectance or gloss. Porcelain enamels range 
normally from about 10 below this figure to more 
than 10% above same. The Tabor figure has been 
included because it is more familiar to many labora 


tories than the PEI test 
Under torsion resistance, according to the Porcelain 

Enamel Institute test, rough limits are given for two 

total enamel coating thicknesses, that is, 16 thou 


sandths and 9 thousandths in. 


In the choice of base coating materials properties 
of refractoriness, glass forming tendencies, adherence, 
elasticity and low solubility for metal or its oxides 
must be considered carefully. Fluxes are usually at a 
minimum and refractories at a maximum in high 
temperature coatings. 

In the interest of thoroughness and fairness one 
must mention the chief drawbacks of porcelain en- 
amel. Public enemy No. 1 of course is “chippage” 
(the industry prefers to call this “break,” “fracture” 
or “damage”—‘“chippage” is due to abuse in service), 
but the newer thinner finishes are helping this prob- 
lem. Moreover where porcelain enamel fails to cover 
the metal surfaces, if only in minute pores, there is 
no protection, which is contrary to metal plating. 
Thus an exposed pore in zinc plating is at least par- 
tially remedied by galvanic action and the formation 
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of a chemical compound of zinc and steel which has 
some corrosive resistance. The lead platers sometimes 
claim that pores in lead plating heal up and are finally 
as effective as the correct plating. 

It is believed that the good features of the material 
have been overlooked for many years by industry in 
general. 


More Applications 


As to additional new applications of porcelain en- 
amel, some experimental work has been done in 
enameling stoker screws and parts with an acid re- 
sisting type. Abrasion and acid resistance of the 
enamel coating should reduce the corrosion of the 
screw due to the sulfur in the coal and thereby greatly 
increase the life of the part. Porcelain enamel coal 
chutes have been found to decrease the angle at which 
the coal will slide, thereby making it more efficient. 
It also increases chute life, again because of abrasion 
and corrosion resistance. 

Enamel is also being used for lining batch mixers 
used in food and other industries. The finish is giving 
excellent results and is desirable over other finishes 
because of its ease of cleaning. 

There are a great number of other items which 
have been enameled with varying degrees of success, 
or on which enamel is the possible and logical appli- 
cation. Among these are thermos jug linings, flue 
pipe, chimney pipe, fire extinguishers, reflectors, per- 
manent signs and markers, signal blades, gasoline 
pump dials and housings, scale parts, hoppers, chutes, 
food handling equipment and fixtures, steel tile, wall 
registers, heater dials, photographers’ equipment, 
poultry pans, and feeding equipment, name plate 
guides on textile machinery, wainscoting, flashings, 
shingles, shutters, awnings, wall panels, baseboards, 
electric irons, undertakers’ preparation tables, humidi- 
fier pans, utensils, water meter jackets, and bubble 
caps in oil refineries. 

The use of enamel in coke screens, mentioned early 
in the article, merits further explanation. A chemical 
company wanted buckwheat coke that passes through 
a 5/8-in. opening, but not through a 3/16 in. mesh. 
On ordinary screening coke dust caked so hard it could 
not be brushed off. Galvanizing and various paints 
failed. Then vitreous enamel was applied at 1500 F 
followed by “Heresite,’ an organic finish made by 
Heresite & Chemical Co., Manitowoc, Wis. at only 
450 F. It lasted 55 days on an average without clean- 
ing, present costs being only 4% of original costs. 
It is believed the same screen can be applied to flue 
dust, ore, stone, coal, sand and gravel. 

The A. O. Smith Corp. has built a large new fac- 
tory at Kankakee, Ill. for the manufacture of porcelain 
enameled hot water storage tanks for the home. 
The same company is also promoting a porcelain 
enamel or glass-lined silo, already on trial at neigh- 
boring farms. They are about 14 ft. in dia. and 60 fe. 
high, closed at both bottom and top and with a dis- 
charge mechanism at the bottom to remove the silage. 
The chopped silage is charged into the top, the whole 
silo being kept tight so there is no spoilage. Their 
use may be extended to the bulk storage of food 
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products as the container offers sanitation, good pres- 
ervation and freedom from contamination. 

Motor car and accessory manufacturers are inter- 
ested in coating mufflers and tail pipes with enamel, 
but lack of facilities in their own plant and filled-to- 
capacity condition of jobbing plants prevents com- 
mercial exploitation. This same lack of facilities hind- 
ers development of other interesting potential appli- 
cations, such as electric transformer tanks. 

To get back to porcelain enamel houses, panels in 
the Higgins house are 4 ft. by 8 ft., mounted back to 
back, with an insulating cement between the panels. 
The water lines, gas and electric wires run through 
this cement to outlets through special openings which 
are prefabricated in the panels. Enamel shingles and 
floor tile are used, while the windows are of metal 
frame. In the Lustron house the panels are only 2 ft. 
wide and are embossed and mounted together on a 
steel frame, using a synthetic rubber type of material 
to seal the space between the edges of the panels. In- 
sulation is applied to the back of panels before mount- 
ing. 

In concluding present actual uses one might men- 
tion electric light reflectors, advertising signs, steel 
wall tile, street signs and parts for electric roasters. 
White enameled hamburger parlors and filling sta- 
tions are often seen by the automobile tourist. 

A committee has been formed by the Porcelain 
Enamel Institute, Washington, D. C. for the prepara- 
tion of workable standard tests and specifications. 
New equipment for testing include the Phorovolt 
Reflectometer, the gouge and scratch test machine 
and abrasion tester and the thermal shock and acid 
solubility test equipment of the Enameled Utensil 
Manufacturers Council. The new Photovolt Reflec- 
tometer has a scanning head with light source, filter 
and photosensitive cell. It indicates reflectance directly 
on a scale of a millivoltmeter calibrated in per cent re- 
flectance, set to read correctly on a panel of known 
reflectance. Most of the other instruments named 
above are for research, but the thermal shock and 
impact test machines can be adapted to production 
use. 

Tests have also been developed for warpage of flat 

ware, sagging of iron and steel sheets for enameling, 
torsion, impact and acid resistance. Bulletins are also 
available from the Porcelain Enamel Institute on 
“Design and Fabrication of Metal Parts for Porcelain 
Enameling” and “Production of Castings for Porcelain 
Enameling.” 
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MATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 

of certain materials or metal forms or with essential principles, best procedures 

and operating data for performing specific metalworking processes. 








Low-Alloy, High-Strength Steels 


Contents 


by the Editors, MATERIALS & METHODS 


The eight or ten steels which fall into a group known 
tentatively as low-alloy, high-strength steels are 
finding rather wide application in those fields where a 
reduction in weight may mean a considerable saving 
both in original cost and in operating costs. While 

the actual forming and working of these steels is rela- 
tively simple, the inherent advantages in them is not 
obtained unless the products are properly designed. 

In addition to describing these steels, their characteristics, 
and their working and their corrosion resistance, this 
manual rather thoroughly discusses the design factors 
entering into their use. 
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High resistance to corro. 
sion, when alternately wet 
and dry, led to use of high. 
strength steels in tainte 
gates and roller gates o/ 
many dams. Shown is Miss. 
issippi River Dam No, § 
at Alton, Ill. 


Adaptability for forming 
and welding are essential 
in high-strength steel used 
in earth-moving equipment. 


Increase of 2500 Ib. in pay 
load capacity was effected 
by using welded high: 
strength steel in these 
trailers. 








Bi PI Rd 0 a 22s ee ee ol 


Pua peas 











Corro. 
ely wet 
of high. 
tainter 
ates of 
is Miss. 

No, § 


orming 
sential 
I used 
pment, 


n pay: 
fected 
high- 
these 





Following a number of sporadic 
attempts, both in America and abroad, 
the weight saving era in worldwide 
construction finally got well under way 
in the early 30's. Experimental appli- 
cations of various metals had been 
made since the turn of the century to 


| meet a growing consciousness that 
) needless weight in structures was a 


costly drag on their useful functions 
and a serious drain on basic raw mate- 
rials. 

Steels higher in strength than ordi- 
nary structural grades had been used 
over a period of years in the parts of 
some bridges, ships, and in subway 
cars for the City of New York. Like- 
wise, in the absence of wholly suitable 
low alloy steel compositions, attempts 
were made to reduce the weight of 
various structures, notably railway pas- 


| senger car equipment, by employing 
| both aluminum and stainless steel. 


Various objectives were sought in 
these early instances of weight reduc- 
tion. Engineers in Great Britain had 
economy in ocean freights and han- 
dling charges in mind, principally, 
and made some progress toward these 
ends through weight reduction by the 
use of carbon steels containing generous 
additions of silicon and manganese. 
The European engineers made use of 
similar steels, and early in 1933 the 
Germans completed the construction 
of the “Flying Dutchman,” the first 
light-weight “streamlined” train ever 
built using a high strength steel. This 
composition contained additions of 
silicon, manganese, and copper and 
was known as St.52. 

In America, early in the century, 
some use had been made of a 34% 
nickel steel in certain parts of bridges, 
and somewhat later a steel containing 


about 1.6% manganese was employed 
aS an alternate. The conservation of 
Space and weight were early considera- 
“Ons in this country. 

The high-strength construction 
Steels. applied with some effect in the 
ears of the development, were 

OSE 


ising carbon with nickel, man- 
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ganese, or silicon as their principal 
strengthening elements. 

But it was not until early 1933 that 
forerunners of the group of steels now 
known as high strength-low alloy steels 
had been developed and introduced 
initially in the transportation field. It 
was then that a survey of the railroad 
industry disclosed a desire on the part 
of its leading engineers to eliminate 
the excess dead weight existing in rol- 
ling stock. These engineers were asked 
what was required in the way of im- 
proved properties in steel to provide 
lighter and more efficient structures, 
while at the same time sacrificing noth- 
ing in the service life or maintenance 
of the equipment. 

Their wants were almost identical. 
They needed greater strength to permit 
a substantial increase in unit stresses, 
and thereby make possible a propor- 
tionate decrease in section modulus. 
This meant the employment of lighter 
gages and, consequently, their next 
demand was for a greater degree of 
resistance to corrosion in order that 
the rate of attack would be retarded 
sufficiently to warrant the reductions 
made in the sections employed. Next 
they required a composition that could 
be formed easily, hot or cold; readily 
welded without heat treatment, and 
generally without the need of subse- 
quent annealing, or stress relieving. 

It was requested also that these 
properties be provided in the as-rolled 
condition of the steel, because obviously 
large structures such as railroad freight 
and passenger cars could not be sub- 
jected to heat treatment after fabrica- 
tion. Lastly, it was asked that all of 
these improved properties be inte- 
grated in a steel of relatively low cost. 
These specifications constituted quite 
a large order, but the important advan- 
tages so clearly indicated proved a 
sufficient spur to ingenuity, thus caus- 
ing the metallurgists to create this new 
type of steel. Since the introduction of 
these steels in 1933, progress has been 
rapid, and it is now evident that as the 
great economies to be realized are 


better known, more and more will the 
structures now employing ordinary steel 
be displaced by high strength con- 
struction. 

In this development considerable 
misunderstanding has been caused by 
the use of terminology such as high 
tensile steel, low alloy steel, mild alloy 
steel, and light weight steel. Some of 
these designations are inaccurate and 
misleading. At present the group of 
compositions is nameless, insofar as 
official classification is concerned, but 
the term high strength-low alloy steel 
has gained general favor and is now 
used by most producers. Moreover, 
there is no official definition of the 
properties and characteristics of steels 
qualifying in this group. One which 
has been proposed to the American 
Iron & Steel Institute follows: 

“High Strength-Low Alloy Steels 
are a specific class of steels, in which 
enhanced mechanical properties, and, 
in most cases, good resistance to at- 
mospheric corrosion, are obtained by 
the intentional incorporation of moder- 
ate proportions of one or more alloy- 
ing elements, other than carbon. 

“These steels are generally intended 
for applications where savings in 
weight can be effected by reason of 
their greater strength, and where bet- 
ter durability is obtained because of 
their other desirable characteristics. 

“These steels are supplied to mini- 
mum mechanical properties and are 
normally furnished as rolled, as an- 
nealed, as normalized, or as stress re- 
lieved and are intended for use without 
further heat treatment except for pre- 
heating, postheating or stress relieving 
Operations which are sometimes used 
in conjunction with metal-arc weld- 
ing.” 

Throughout this manual high 
strength-low alloy steel will be re- 
ferred to as high-strength steel; plain 
carbon steel containing 0.20% copper 
will be referred to as copper steel; and 
plain carbon structural steel will be 
referred to as ordinary steel. 
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The high-strength steels, as has 
en indicated, were developed pri- 
arily to provide structural steels that 
ould permit substantial weight saving 
» various types of construction. This 
nuld not be accomplished, however, 
ithout assurance that there would be 

impairment of service life or safety 
d, consequently, provision against 
remature failure due to corrosion was 
f prime importance. Fortunately, 
ome of the elements which impart 
rength to steel are also those employed 
» obtain good corrosion resistance. 
onspicuous among these elements are 
opper, phosphorus, silicon, chromium, 
ickel, and molybdenum. Two or more 
f these elements in small percentages, 
ombined with low carbon and varying 
legrees of manganese, constitute the 
hemical compositions of the principal 
teels now included in this group. 

A minimum degree of several im- 
tant properties must be possessed 
by a Composition suited to the pur- 
oses for which this group of steels 


In the manufacture of steel, one of 
he major operations involves the 
separation of the ore into its principal 
fomponents, iron and oxygen. An 
article manufactured of steel always 
ends to revert to its original state, 
ommonly known as iron oxide or 
ust. This change in form, or wasting 
away, is characteristic of all structural 

etals and is commonly referred to as 
fusting or corroding. Oxygen is the 
most important factor in this natural 
phenomenon, particularly in the pres- 
ence of water, either as vapor in the 
atmosphere or as a liquid. 

This tendency to corrode can be 
minimized only by interposing between 
the metal and the environment some 
barrier or defense against continued 
attack. Such a barrier may be a very 
thin invisible and continuous oxide 
film as is formed on stainless steel. On 
the high-strength steels it may be a 
visible, somewhat thicker coating of 
rust which is much more adherent and 


iMpervious and, under most conditions, 
4 more effective barrier than the rust 
Which forms on ordinary steel. Such 
‘0 oxice will form on the high-strength 
teels which possess outstanding at- 
MOspheric corrosion resistance. A typi- 
vo characteristic of the rust formed 
or 


‘nary steel is that it is loose and 
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High-Strength Steels 


General Characteristics 


was designed. Otherwise, the steel 
would be inadequate to fulfill require- 
ments in some one or more respects 
and would, therefore, be disqualified. 
Good resistance to atmospheric cor- 
rosion is needed in most cases; how- 
ever, the degree necessary is obviously 
determined by the nature of the struc- 
ture to be built and the environment 
in which it is intended to function. 
Thus, in railway freight car equipment 
and in mine cars, corrosion resistance 
is most important, but it may not be 
in certain parts of motor trucks and 
passenger motor vehicles, machine 
tools, and some structures employing 
heavy sections. It is indicated later in 
this manual how a determination can 
be made of the degree of corrosion 
resistance ordinarily needed to offset 
the reduction in thickness of high- 
strength steel members displacing 
heavier construction of ordinary steel. 

Service experience and an exhaustive 
testing of samples in various atmos- 
pheres have demonstrated clearly that 


Corrosion Resistance 


porous and will, under some circum- 
stances, accelerate attack or induce 
localized corrosion. Thus pits are de- 
veloped which may ultimately per- 
forate the metal. A barrier can also be 
provided by applying a layer of another 
metal, or a coating of paint, or some 
other protective substance. 

The rate at which the corrosion of 
steel proceeds depends upon at least 
two principal factors: (1) the environ- 
ment to which the materia! is sub- 
jected, and (2) its chemical composi- 
tion. For example, ordinary steel cor- 
rodes at an extremely slow rate in dry 
inland atmospheres, while in a con- 
taminated industrial atmosphere its 
tendency to corrode is greatly increased. 
On the other hand, the highly alloyed 
stainless steels suffer no measurable 
corrosion loss in most media, although 
in some acid bearing water there may 
be a perceptible loss. The high-strength 
steels occupy an intermediate position, 
losing much less weight in most en- 
vironments than ordinary steel and, of 
course, considerably more than stain- 
less. The most striking difference in 
the corrosion rates of ordinary steel 
and of high-strength steel is found 
when they are exposed to severely 
contaminated industrial atmospheres. 
Since all ordinary steels are subject to 


the superior atmospheric corrosion re- 
sistance of certain high-strength steels 
is due to the more dense, tightly ad- 
herent, and highly protective rust coat, 
or oxide film, which forms on their 
surfaces. One particularly important 
characteristic of this rust coat is its 
uniformity. It is practically free from 
spalling and the formation of tuber- 
cules which aggravate pitting and cause 
corrosion to progress steadily. Paint 
and other protective coatings, such as 
zinc and certain enamels, adhere better 
to high-strength steels, possessing good 
atmospheric corrosion resistance, than 
to ordinary steel. It is also reported 
that in certain special applications the 
use of these steels simplifies preparing 
parts to be polished, painted, or plated. 
Other characteristics of the high- 
strength steels including their work- 
ability are described in appropriate 
sections of this manual. 
High-strength steel products are 
generally available in the forms com- 
monly supplied in ordinary steel. 


loss of weight (i.e., thinning) by cor- 
rosion, preventive measures must 
taken; otherwise, their safe and eco- 
nomic use is limited. 

Commonly effective measures for 
minimizing corrosion will not suffice 
unless care has been exercised to keep 
the surface conditions of the metal 
free from entrapped dirt and moisture 
in laps and on ledges, because such 
conditions cause greatly accelerated at- 
tack at those locations. A more detailed 
consideration of this matter is given 
elsewhere in this manual. 

Data have been published from time 
to time covering a large amount of 
corrosion testing of steels. (See bibliog- 
raphy.) These steels may be grouped 
under the general classifications of 
ordinary steel, copper steel, and high- 
strength steel and, therefore, only a 
brief summary need be given here 
regarding some of the general trends 
disclosed. 


Atmospheric Corrosion 


The copper content of an ordinary 
steel determines its degree of resistance 
to atmospheric corrosion, and as the 
amount of this element increases to 
about 0.25%, a progressive improve- 
ment is shown. Ordinary steels now 
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Fig. 1—Time-corrosion curves for steel typical of their classes after exposure to 
industrial atmosphere. 


contain small and varying quantities of 
residual copper, and as this element 
increases with time, large differences 
are reflected in their resistance to 
atmospheric corrosion. Thus, no single 
index of performance for ordinary 
steels is possible. On the other hand, 
the copper steels commonly containing 
0.20% minimum copper, give consis- 
tent and reproducible results when ex- 
posed to the atmosphere, and, conse- 
quently, can be used as an index. The 
atmospheric corrosion resistance of 
high-strength steels varies with the 
combination and content of those alloy- 
ing elements most effective in building 
up this resistance. Several steels of this 
type possess two to three times the 
atmospheric corrosion resistance of 
copper steels, as has been demonstrated 
over a period of some years. Using 
the known criterion that copper steels 
(0.20% copper minimum) have ap- 
proximately double the resistance to 
corrosion in the atmosphere of an 
ordinary steel containing 0.02% cop- 
per, the more resistant high-strength 
steels, offered to the trade, possess, in 
the main, four to six times the corro- 
sion resistance of ordinary steel. Typi- 
cal time corrosion loss curves for 
representative steels of the above men- 
tioned classifications, after exposure in 
an industrial atmosphere, are shown in 
Fig. 1. 


Sea Water Corrosion 


The average penetration of ordinary 
steel, copper steel, wrought iron, and 
representative high-strength steels is 
about 0.004 in. per year for each 
surface exposed. However, in general 
the pitting on the high-strength steels 
is only about one-half the depth of that 
on the ordinary steels. 


Corrosion in Inland Waters 


Tests in uncontaminated running 
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brook water having high oxygen con- 
tent indicate similar corrosion resis- 
tance for ordinary steel, copper steel, 
and various high-strength steels. 

Tests in various river waters show 
greater corrosion with increasing con- 
tamination for all steels. Although 
there is little difference between the 
performance of ordinary steel and the 
high-strength steels in river waters 
having little contamination, the com- 
parative resistance to corrosion of some 
high-strength steels improves as the 
contamination increases. 


Corrosion in Soil 


Tests by the National Bureau of 
Standards in many soils show that the 
corrosion resistance of representative 
high-strength steels is not sufficiently 
better than that of ordinary steel to 
warrant claims of superiority in most 
instances. This type of corrosion is 
characterized by a great tendency 
toward localized pitting which results 
in large variations in loss of weight 
between individual samples of the same 
steel. 


Corrosion in Service Applications 


As has been previously mentioned, 
the corrosion resistance of a material 
cannot be expressed quantitatively (as 
yield point is described, for instance) 
because it is only a relative term. 
Furthermore, no material is resistant to 
all corrosive conditions to which it 
might conceivably be exposed. Its 
performance can only be compared 
with that of other materials under 
similar conditions. 

This contention is in accord with the 
point of view that atmospheric rack 
tests do give strictly comparative re- 
sults under a specific environment. 
Such tests differentiate between the 
performance of various steels and per- 




































mit a close evaluation of the trends \f 
weight loss due to corrosion. 

The superior atmospheric corrosig 
resistance which most of the hig, 
strength steels have shown in rack te 
has been confirmed by their perfor 
ance in many different kinds of s& 
vice. This superiority is particulay 
evident in all applications in whid 
the materials are subjected principalh 
to atmospheric corrosion. As an illy 
tration, after about 10 years’ servig 
there was practically no loss in thid, 
ness in the uppermost area of open ty 
railroad car side sheets made of a high 
strength steel having good atmospheri 
corrosion resistance. Copper steel in; 
similar location and service lost a 
proximately 0.02 in., and ordinary ste¢ 
three times this amount. In anothe 
instance where both compositions wer 
exposed for 11 years in a highly con 
taminated industrial atmosphere, « 
ordinary steel lost ten times the weigh: 
lost by one of the high-strength stee\ 
having good atmospheric corrosior 
resistance. 

In those applications in which th® 
materials are subjected to atmospheri 
corrosion, but also to abrasion and 
attack from leachings, the superiority 
of high-strength steel over ordinay 
and copper steels remains substantial 
For instance, after 10 years’ service, the 
loss in thickness at the lower edge 0 
the side sheets of open top railroad 
coal cars constructed of high-strength 
steel was approximately 0.02 in., whil 
copper steel in a similar location ani 
service lost two and one-half times 
this amount. Even where abrasion 
and attack from leachings are mos 
severe in such service, the superiority 
of some high-strength steels over ord: 
nary and copper steels is still marked. 
This is shown by losses in thickness o! 
approximately 0.07 in. for a_ high 
strength steel of good atmospheric 
corrosion resistance, approximately 0.1 
in. for copper steel, and about 0.16 in 
for ordinary steel in the lower portiot 
of the floors and in the hopper chutes 
This superiority in performance hi 
also been verified by the improved 
service life of mine cars constructed 0! 
high-strength steels. 

In a ten year service test on a steame! 
which operated in a highly contam! 
nated river, a high-strength steel os 
approximately 0.02 in.; copper ste 
approximately 0.03 in., and ordinal 
steel 0.04 in. in thickness slightly abov' 
the water line. At a location somewh! 
below the water line, the high-strengt 
steel lost approximately 0.04 in. only 
the copper steel approximately 0.9 i. 
but the ordinary steel lost its ful 
original thickness of 0.11 in. 
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ns were (Left)—Formation of rust in layers, and spalling are typical of corrosion of plain carbon 
hly cop or copper steel in hopper cars. (Right)—Corrosion resistant high-strength, low-alloy steels 





ere. af form dense, adherent, relatively impervious rust, as inside this hopper car which has been 

> weigh im in service 10 years. 

‘h steel Smooth, welded construction and use of high- 
ITrosior dency for the rust on these steels to strength steel lessen corrosion and substantially 


Protection by Coatings 


| spread laterally is also much _ less lengthen service life of open freight cars. 
ich In many applications, coatings of marked. 
»spheri paint are applied to provide protection Galvanized high- -strength steels are 
On ani against corrosion. The most important sometimes required in special applica- 
eriori Re) item in obtaining good paint protec- tions where corrosion is severe; for pel L 
rdinar tion for a metal is the proper prepara- instance, where chlorides are present. L baw 1 
stantial tion of the surface before the paint is It has been found that these steels, Ay 
vice, the ipplied. The protective value of prop- when galvanized, are much more resis- a 
edge 0 el applied paint, due to better adher- tant to salt conditions than galvanized re J 
railroai J) ence to high-strength steels, endures copper steel, which, in turn, is superior P | . 
itrengt longest on these steels; not so long on to galvanized ordinary steel. High- 
+» while copper steels, and for a much shorter strength steels are available in both ie 
ion and time on ordinary steels of low copper sheet and strip forms for such applica- Fig. 2—Recommended side sill construction of 
f time J content. This better adherence of paint tions. The adherence of zinc coating to high-strength steel hopper cars to prevent for- 
brasion to the surfaces of high-strength steel is _these steels in all usual fabricating oper- mation of corrosion pockets. 
e mos attributed to the less voluminous rust ations is comparable with that on 
eriority formed on the steel where moisture ordinary and copper steels. Where 
<4 4 ord penetrates through the paint. The hot- dip galvanizing is necessary, spe- 
narkec (lighter, more adherent rust which jal practices, particularly in pickling, adherence is primarily the development 
ness of forms on high-strength steel has less are required because the most impor- of a thoroughly clean surface on the 
| high: tendency to lift the paint. The ten- tant feature in obtaining satisfactory base metal. 
spheric 
aly 0.1 
9.16 in 
oe Notch Toughness 
chutes 0 
ice has 
prover oughness, as measured in a notched exhibit brittleness at precisely the same These advantages in notch tough- 
cted 0! bar test, is of interest because it reflects temperature, even in the presence of a ness are reflected in a superior per- 
the behavior at notches in actual struc- notch, but the steel which preserves formance of actual structures. A struc- 
teame tl Such notches might result from its toughness to a lower temperature ture built of high-strength steel, as 
nitam improper design or fabrication, or may in a notch bar test will likewise pre- | compared with a similar and corre- 
10s ! esent unavoidably. It must mot serve its toughness to some lower tem- spondingly heavier structure of ordi- 
Stee be concluded that the notched bar perature in an actual structure. nary steel, will exhibit superior resist- 
rain : will be reflected primarily in High-strength steels are better than ance to fracture under overload at 
DO" ul havior of large structures, but ordinary steels in notch toughness, notches, re-entrant angles, or under 
newnal ends will be recognized unmis- whether the notch toughness be con- _— other conditions of restraint. 
ngt y. For example, one of the cri- _— sidered in terms of the number of In commenting on notch toughness 
. onl te f notched bar toughness em- foot-pounds at room temperature or and/or sensitivity producers had this 
je pi today is the refrigerated tem- in terms of the degrees Fahrenheit to say: 
ts iu Per. ires at which the notched bars are __ refrigerated temperature down to Question: Some authorities claim 


An actual structure may not 
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which they preserve their toughness. 


that welded structures of a monolithic 
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character, such as certain types of 
bridges and ships, require steels having 
a substantially less notch sensitivity 
than exhibited by ordinary structural 
grades. Do you recommend any of your 
high-strength steels for such applica- 
tions? 

Answer: (1) “The... high-strength 
steels are much more notch resistant 
than ordinary structural steel. The use 
of such high-strength steels will there- 
fore be advantageous in structures 
where a higher degree of notch resist- 
ance is desired.” 

(2) “Our high-strength steels may 
be reported as demonstrating, by lab 
test and service, a uniformly higher 
toughness over ordinary structural 
steel. However, intelligent design that 
is wary of and seeks to eliminate re- 
entrant angles, etc., a know-how of 
welding construction, are all more im- 
portant than lab tests of polished speci- 
mens. No good quality in a steel can 
be sufficient to overcome, in the long 
run, a bad design. Variations in notch 
sensitivity in the as-rolled condition 
from heat to heat and gage to gage 
will be about the same as in structural 
grades, although the high-strength 
steels will average higher values than 
structural grades at low temperature.” 

(3) “Notch sensitivity is not a re- 
quirement of specifications covering 
materials for welded bridges and ships 
and we would, therefore, not hesitate 
to furnish either carbon steel or our 
high-strength steels for those purposes 
as long as they meet the specification 
requirements in other respects.” 


Fatigue Resistance 


The endurance limit of a material. 
as determined by testing polished 
specimens, is considered to have little 
bearing on the fatigue resistance of 


Joining and Working High-Strength Steels 


The high-strength steels considered 
in this manual are as readily weldable 
as ordinary steels, indeed, welding 
characteristics have been a foremost 
consideration in their development. 
In heavier structures, overall welding 
costs for these compositions will be 
somewhat less than for ordinary steel 
due to the smaller volume of welding 
material required in joining the re- 
duced sections. However, the maxi- 
mum benefits to be derived from the 
use of high-strength steels will be ob- 
tained only in properly designed welded 
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full-size structures. Design and fabri- 
cating practices are far more important 
in this respect, since failures of struc- 
tural members, subject to alternating 
or pulsating stresses, generally origi- 
nate at some surface notch or dis- 
continuity. 

Laboratory tests of polished fatigue 
specimens indicate a trend in superi- 
ority of high-strength steels over ordi- 
nary steels as evidenced by higher 
endurance limits for the former. The 
ratios of endurance limit to tensile 
strength are 0.6 to 0.7 for high-strength 
steels, whereas with ordinary steel they 
are usually about 0.5. 

Producers of high-strength steels, 
likewise, were asked to comment spe- 
cifically on fatigue resistance and 
replied as follows: 

Question: Endurance limit, as deter- 
mined on polished laboratory speci- 
mens, has what bearing on structural 
designs involving fatigue? 

Answer: (1) “Regarding fatigue, 
such evidence as we have denies any 
correlation between the endurance 
limit as determined from _ polished 
specimens, and the fatigue strength of 
riveted or welded joints. . . . Further 
research is proposed; but the evidence 
indicates that the stress raising char- 
acteristics of joint geometry will com- 
pletely overshadow differences in com- 
position of steel.” 

(2) “Absolutely none except a very 
rough empirical relation. We do not 
make or believe in endurance limit 
tests. Design and construction are far 
more important.” 

(3) “In testing steels to be used in 
structural designs involving fatigue or 
corrosion fatigue conditions, several 
specimens of various analysis Te 
should be prepared and tested in the 
corrosive media or atmosphere expected 
to be encountered in actual service. 


construction. The cost of welded 
structures should be less than that of 
riveted structures; fewer operations are 
required, and the volume of material 
used is reduced by the simplified 
welded construction. These lower costs 
will be most fully realized when engi- 
neering, management, and production 
personnel understand welding and base 
their designs, production planning, and 
shop operations upon it. In addition to 
the importance of designing expressly 
for welding, accurate layout; good fit- 
ting; pre-assembly; positioning, and, 


In general, the steels that would stap; 
up better than other steels in they 
types of laboratory tests, will fot 
ter results in actual service. Howeve, 
the best test is one of service itself.” — 

(4) “Probably none as applied , 
design. Laboratory fatigue tests ay 
fatigue tests of the metal, per se, ani 
not generally of design.” 

(5) “We believe that the test resul;s 
of polished laboratory test specimen 
have very little bearing on structur 
designs involving fatigue, but that de. 
sign has a material effect on the fatigue 
life of a structure. Polished specimens 
may, however, serve for comparatiye 
purposes of various structural materials 
and do indicate trends toward superi. 
ority of one material over another, al! 
other factors being equal.” 


Abrasion Resistance 


It is difficult to make a general state 
ment with respect to the resistance t 
abrasion of any material, for the reason 
that there are many kinds of abrasion 
associated with different abrasive sub- 
stances, and because abrasion is fre- 
quently combined in service with cor. 
rosion. There is general agreement 
however, that the resistance of various 
steels to abrasive action increases with 
strength and, to some extent, with 
carbon content. Service tests have 
demonstrated that the abrasion resist: 
ance of the high-strength steels, with 
their inherently higher strength, is con- 
siderably greater than that of ordinary 
steel. This superiority is especially 
pronounced where abrasive action is 
encountered along with corrosion, 
in most mobile structures which are 
used for the transportation of bulk 
ladings, such as open-top railroad 
freight cars; barges; mine cars; dump- 
truck bodies, and similar applications 


in general, the use of welding jigs and 
fixtures are essential to economi( 
welded construction. 


Welding Processes 


High-strength steels, because hej 
are low in carbon content, do not I 
quire special handling in most welding 
processes. They can be readily welded 
to each other and to ordinary steel. 
Preheating is mot required to afy 
greater extent when welding high: 
strength steels than with ordinary s‘eel 
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Here a high-strength steel 
her. all 


girder is being fabricated 
through submerged arc 
welding. Web plate is 9/16- 
in. thick, 80-in. wide and 


30-ft. long. 
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necessary, substantially the same prac- 
tice is used as with ordinary steel. 
various 


various F Metal Arc Welding 


mah Arc welding encompasses both 
; have Shielded metallic arc and submerged 
miata irc welding, either of which may in- 
$ wit clude manual or automatic machine 
ae welding. In welding high-strength 
aitean steels the same techniques and same 
secialh ype of electrodes are used as for weld 
ane ng ordinary steel. Special alloyed elec- 
es. os trodes are not essential because of the 
corrosion resistance provided by the 
enrichment of the weld deposit, due to 
the intermingling of the alloying ele- 
ments from the base metal. The cast 
character of the weld deposit also 
contributes to corrosion § resistance. 
Service experience and extensive tests 
have demonstrated that the corrosion 
resistance Of weld deposits is equal to 
of the base metal. 
he use of ordinary unalloyed elec- 
with the high-strength steels 
provides welds of adequate 
eth, together with maximum duc- 
and freedom from cracking 
ed electrodes of the E-60 group 
valent are 
welding 
generally. 
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ierged Arc Welding 


same adequate properties as 
lescribed above result when the 
ged arc process is employed. 
elding wire normally used for 
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ordinary steel is also recommended for 
submerged arc welding of high- 
strength steels. High welding speeds 
obtainable by this process on sheets 
and light plates, result in substantial 
economies. This process is an excel- 
lent method of joining high- -strength 
steels in a wide variety of structures. 
Moreover, since laps can be eliminated 
almost entirely and welds are continu- 
ous, the structure can be sealed against 
moisture, and corrosion thereby mini- 
mized. High-strength steels are more 
readily welded by this process than 
ordinary steel and, thus, maximum 
benefits are derived when they are 
employed. 


Spot Welding 


High-strength steels in thicknesses of 
about 1 in. and less are spot welded 
with about the same welding condi- 
tions of time, pressure, and current as 
are used in the spot welding of ordinary 
steel. Surface conditions are important, 
and the material to be welded should 
be thoroughly cleaned either by pick- 
ling or sandblasting. Uniformly good 
results cannot be obtained with grease, 
paint, or rust on the surfaces of the 
material, but a light film of oil follow- 
ing pickling is not considered detri 
mental. 

Spot welds in the high-strength steels 
have adequi ite ductility and their shear 
strength is proportionately greater than 
that of spot welds in ordinary steel. 
These steels are readily spot welded to 
each other and to ordinary steel pro- 
vided such steels are sufficiently spot 


weldable in themselves. They are also 
readily spot welded to the austenitic 
stainless steels. The spot welding of 
high-strength steels to nonferrous 
metals should not be undertaken with- 
out careful preliminary investigation. 

Under special conditions other weld- 
ing processes can be employed, but are 
not commonly used. 


Weight Saving Through Welding 


It is pointed out elsewhere in this 
manual that the substitution of high- 
strength steels for ordinary steel may 
achieve weight reduction averaging 
about 25% in most structures. Where 
welding is used rather than riveting, 
a still further weight saving is effected 
and, in some instances, the combined 
savings are most substantial, even ap- 
proximating a total of 40 to 50% in 
certain components of some structures. 


Welded Construction and Corrosion 


Riveted construction involves many 
corrosion traps such as laps and seams, 
the most harmful of which are hori- 
zontal ledges formed by lapped joints. 
At these locations moisture is trapped 
between the faying surfaces, and dirt 
and coal fines, which frequently con 
tain sulfur and other corrosive com 
pounds, accumulate upon the ledges 
Such conditions result in localized cor 
which may cause premature 
failure. Due to these conditions, high- 
strength steels having good atmos- 
pheric corrosion resistance have some- 
times failed locally, while the adjacent 


rosion 
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Arc welding is being used to fabricate this Granby-type ore car made of high-strength 


steel. Smooth sides and absence of pockets reduces corrosion. 


metal was virtually unaffected. Con- 
tinuous welds which seal laps and 
seams and thus prevent the forced 
penetration of moisture, as by driving 
rainstorms or the velocity of wind 
created by fast moving vehicles, con- 
tribute substantially to the durability 
of the structures. Such continuous 
welds in properly designed construc- 
tion, by whatever process made, form 
an important and effective safeguard 
against premature deterioration and 
add to the service life of the structures, 
thus avoiding costly maintenance and 
rebuilding operations. 

Too much emphasis cannot be placed 
upon the importance of self-clearing 
and self-draining structures. This can 
best be accomplished in properly de- 
signed welded construction. 


When 
steels by riveting, ordinary steel rivets, 
appropriately spaced, have frequently 


fabricating high-strength 


been used. However, the use of high- 
strength steel rivets is desirable espe- 
cially where shearing stresses are high 
or where corrosive or abrasive action 
is severe. 

Rivets made of high-strength steels 
can be cold driven if their diameters 
do not exceed 4% hot driving is 
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recommended for larger sizes. These 
rivets should be heated to 2000 to 2150 
F for driving with an air hammer, and 
to 1700 to 1900 F for machine driving. 


Cold Forming 


High-strength steels, despite their 
high yield points, can be satisfactorily 
worked in pressbrakes, drawbenches, 
presses, and other equipment used for 
cold forming, even when these forming 
operations are quite severe. 

The principal differences in the cold 
forming characteristics of high-strength 
steels and ordinary steel can be seen 
in the accompanying diagram. High- 
strength steel, because of its greater 
strength, generally requires more force 
to produce a given amount of per- 
manent set in sections of equal thick- 
ness. This difference is proportional 
to the heights of the two “flow curves” 
shown. However, because high-strength 
steel can usually be employed in thin- 
ner sections, the force required in most 
instances is little greater than for or- 
dinary steel. 

The height of the flow curves at a 
given strain also represents the 
strength of the formed part. A com- 
parison of the two flow curves in the 
diagram shows that, for the same part 
formed from the two steels, the strength 


of the high-strength steel part is sub. 
stantially greater than that of the par 
formed from ordinary steel. Whey 
working with high-strength _ ste¢| 
somewhat greater allowance for spring. 
back must be provided in the forming 
dies. The amount of spring-back 
proportional to the height of the floy 
curve and the relative amounts fo, 
high-strength and ordinary steel, fo; 
a strain of 0.2, are shown in the diz. 
gram. 

The changes in practice necessan 
for cold forming high-strength steel 
consist chiefly in making provision fo; 
more liberal radius of bends, slight) 
increasing die clearances, and ‘allowing 
for more spring-back. These change 
cause no serious difficulties after the 
shop personnel becomes familiar wit! 
the characteristics of these steels 

It is recommended that, for cold 
forming, the inside radius of the ben 
be at least equal to the thickness of the 
material up to 1/16 in. inclusive; a 
least twice the thickness of materia 
for thicknesses over 1/16 in. to 4 
inclusive, and three times the thickness 
of material for thicknesses over 14 in 
to 12 in. inclusive. High-strength steels 
of drawing quality can be worked with 
somewhat smaller radii than those 
recommended above. 

The usual precautions and practices 
common to the successful forming of 
ordinary steel are equally important in 
forming the high-strength _ steels 
Greater deformation can be accom 
plished if the bending or drawing oper 
ations are performed at moderate 
speeds. It is preferable to avoid thes 
Operations in temperatures below 
60 F. 

It is not possible in some instances 
to obtain hot rolled high-strength steel 
shapes in sections as light as desired 
In such cases a much closer approach 
to the maximum possible weight saving 
can be accomplished by cold forming 
a corresponding shape from flat rollec 
steel. A fairly complete range of light, 
cold formed sections, such as angles 
Z-bars, and channels is now available 
Recent improvement in forming equip: 
ment, such as in stretch bending 0! 
tangent bending machines, makes 
bending of these sections, as well 
of eccentric sections, possible. 


Gas Cutting 


The high-strength steels can b 
cut wherever it is economical 
Cuts are smooth and approxin 
rv same speeds and torch adjust 
are used as for cutting ordinary 
Gas cutting produces no harmful 
ening in the heat affected zone. 
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Fabricating experience has indicated 
hat certain precautions should be 
aken in coping steel. The following 
suggestions are considered good shop 
practice for both high-strength and 
ordinary steels: 

When coping the high-strength 
steels, the tools should have a rounded 
corner, since sharp-cornered tools 
rend to form notches which cause 
cracks. Burrs and fins should be re- 
moved if coped edges are to be bent 
cold. 


Hot Forming 


High-strength steels are readily hot 


The design of all structures is based 


Supon the same engineering principles 


) of stress analysis and strength of mate- 
brials. Every material of construction 


has its own unique characteristics and 
once a knowledge of these has been 
acquired, the problems of design take 
on the familiar pattern of analysis and 
of endeavor to utilize the material 
effectively and economically. High- 
strength steels are no exception though, 
fortunately, their proper utilization is 
largely but an extension of the vast 
experience accumulated over many 
years with ordinary steel. The long 
and well-established record of ordinary 


} steel is an invaluable background of 





knowledge upon which to base the 
advances being made today in many 
different applications employing these 
superior Compositions. 

Structural members are proportioned 
on the basis of working unit stresses, 
derived by dividing a strength property 


|} of the steel by a suitable factor of 


safety. Most designs are based on the 
yield point, since it is the unit stress 
at which permanent set begins. Here 
lies one of the intrinsic values of the 
high-strength steels for they have a 
minimum yield point averaging 50,000 
psi. as compared to 30,000 to 33,000 
psi. for ordinary steels. The ratio of 
these values being very nearly 1.5 to 
.U, the working stress in tension for 
high-strength steels can be 50% higher. 
In many applications the working unit 
stres. in tension has been 16,000 psi. 

linary steel and it has now been 
sed to 24,000 psi. for high- 
Stren sth steel. However, in any given 
app! ation where the unit stress in 
fns\n for ordinary steel has been 
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formed, and this practice is universally 
recommended for all thicknesses in 
excess of 14 in. Temperatures of 1450 
to 1600 F at the dies usually give most 
satisfactory results. Due to their low 
alloy content, these steels do not harden 
appreciably upon cooling from hot 
forming temperatures, either in air or 
by the quenching action of the cold 
die surfaces. The mechanical properties 
of these steels are only slightly affected 
by hot forming; hence, no subsequent 
heat treatment is necessary to restore 
their original properties. It is recom- 
mended that the producers of the 
grades employed be consulted as to 
the proper temperatures to be used in 
operations involving forging, normal- 
izing or annealing, and stress relieving. 


Design Considerations 


18,000 psi., the unit stress for high- 
strength steel can be 27,000 psi. The 
selection depends upon the class of 
structure and the degree of precision 
in the design calculations. 

Weight saving, without impairing 
the useful life or safety of the struc- 
ture, is the outstanding advantage to 
be derived from the high-strength 
steels. Using the unit stresses in tension 
given in the previous paragraph, it is 
evident, at once, that only two-thirds 
as much high-strength steel is required 
to provide the same strength as in a 
member of ordinary steel; thus, 
another important advantage lies in 
the conservation of material. 

The modulus of elasticity being the 
same for ordinary steels and high- 
strength steels, the influence of this 
property upon the strength of com- 
pression members and those in which 
buckking stability becomes an impor- 


Fig. 3—Slightly more sof 
force per unit of 
thickness is required 
to attain a perma- 
nent set in high- 
strength steel than 
is needed for low 
carbon steel. 


Miscellaneous Operations 


Shearing, punching, reaming, saw- 
ing, milling, and drilling operations 
can be performed on _ high-strength 
steel with little or no deviation from 
the practices employed with ordinary 
steels. The reduction in thickness which 
usually accompanies the substitution 
of high-strength steel should compen- 
sate for the slight increase in force 
required to perform most of these 
operations. In shearing and punching, 
tighter and more secure clamping 
should be used because the high- 
strength steels tend to pull more than 
ordinary steel. It has also been found 
that slight reductions in cutting speeds 
result in increased tool life. 


tant consideration modifies the weight 
saving obtainable in tension members. 
Every structure is a composite of mem- 
bers subjected to tension, compression, 
shear and bending. Experience with 
high-strength steels in a wide variety 
of applications has demonstrated that 
the overall weight saving can conser- 
vatively be made to average at least 
25%, while in some instances it reaches 
a percentage substantially higher. 

The limitations of space permit only 
a brief discussion of design, and refer- 
ences in the bibliography should be 
consulted for a more adequate treat- 
ment of the subject. The following 
brief design specifications, based upon 
a yield point of 50,000 psi., will pro- 
vide fundamental data for the use of 
high-strength steels. They correspond 
to specifications permitting a unit 
stress in tension of 18,000 psi. for 
ordinary steel. 
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cod Bad (L/r less than 130) 
Pin Ends (L/r less than 115) 


loaded 


-L=Unsupported length in in. 
t=Radius of gyration in in. 


Compression in extreme fibres of rolled shapes, girders and built 
sections subject to bending, gross section 


For 


For 


S/R sie 


less than 650 


over 650 


L= Unsupported length of flange in in. 


b== Width of flange in in. 
d=Depth of beam in in. 


t=Thickness of flange in in. 


Diagonal Tension in webs of girders and rolled beams 


Shear in girder webs, gross section 


Bearing on milled stiffeners and other steel parts in contact 
Power-driven rivets (High Strength A.S.TM-—aA195-41) 


Shear 
Bearing 


Thickness of Material 


In compression members, the thick- 
ness-width ratio shall not be less than 
1/26 for web plates and 1/34 for 
cover plates. 

The thickness of the webs of plate 
girders shall not be less than 1/135 of 
the clear distance between flange angles 
or side plates. 

The elastic instability of sheets or 
thin flat plates is a subject which re- 
quires close attention when designing 
tor high-strength steels. (In subsequent 
portions of this section, the term “plate” 
is used generally to cover flat material, 
commonly referred to as plate, sheet, 
or strip.) The approach is that of de- 
termining the critical load or unit stress 
at which buckling is imminent. The 
buckling of a flat plate, forming a 
component part of a member, (in con- 
trast with buckling of the entire mem- 
ber) does not necessarily mean failure 
When this occurs, often by design, the 
buckled portion of the plate is con- 
sidered as ineffective while the re- 
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mainder of the member continues to 
carry increasing loads. This may be il- 
lustrated as in Fig. 4, showing the cross- 
section of a structural member in which 
it is assumed that the top plate is 
under a compression acting longitu- 
dinally in the plane of the plate., This 
might occur when the plate is the 
compression flange of a beam or where 
the entire member is under compres- 
sion. When a certain ratio of unsup- 
ported width to thickness of the plate 
is exceeded, a portion of the central 
region of the plate will buckle at a 
critical stress and thereby become in- 
effective. 

Elastic stability will be encountered 
most frequently in flat plates subjected 
to edge compression or shear. For a 
flat plate in edge compression, with all 
the edges simply supported, the critical 
unit compressive stress, Scr, in Ib. per 


sq. in., is given by the following for- 
mula: 
? 89E 
ka o&% 4 
Scr = ———. 
(b/t)* 


where E=Modulus of elasticity ( psi.) 











22,000—0.56(L/r)? 
-22,000—0.72(L/r)? | 


Lb. per Sq. In. 


27,000—0.020 (i8 


12,000,000 





Id 
bt 


27,000 psi. 
17,500 psi. 
40,000 psi. 


20,000 psi. 
40,000 psi. 


b= Width of plate (in. 


t=Thickness of plate (in. 


This formula is applicable so long 


the value of Scr is below the yield point 
of the steel, at which the yield point 


becomes the controlling stress. 


In Fig. 4 
compression 
pressive load, 
two effective widths, 


W, 


is shown a plate in edge 
in which the total com- 
is divided between 
next to 
supported edges. For simply -Supportes 


rhe 


edges, the value of w is given by the 


[E 


formula: 





Ww Cr V 
Scr 


in which C 


is a constant depen 


upon the condition of the edge 


Values of C 
widths 
lowing table 


pt rts. 


fective are 


Effective Coefficient 
Width ( 
Wi 0.62 
Wo 0.85 
We 0.85 


and maximu! 
shown 


in the 


Maxim 
W idt 
b; 
0.5k 
0.5t 


Webs of beams and girders 


MATERIALS 


& 


METH 





Ling 


ub- 










































































caren Mal 


jected to shear may buckle under the 
action of the diagonal compression. 

he result of such buckling is to make 
the diagonal tension unit stress equal 
ro twice the shearing unit stress, and 
does not indicate failure or weakness. 
In fact, airplane design is often based 
upon the development of this action in 
what is known as a “tension field” web. 

Whenever elastic buckling is ob- 
jectionable from the standpoint of ap- 
pearance, the flat sheets are commonly 
stiffened with corrugations or rein- 
forced with light stiffening elements 
ro prevent the formation of buckles. 
These stiffening elements are usually 
cold formed angles, zees, channels or 
hat sections, and in many instances 
it is possible to utilize them as integral 


) parts of the stress carrying members. 


Structures fabricated with high- 
strength steels will have greater elastic 
deflection than those designed with 
ordinary steel. With the same modulus 
of elasticity for both grades of steel, the 
deflections will be proportional to the 


) unit stresses. In most instances, the in- 
» creased deflection of around 50% will 
| not be significant, but when deflection 


is of vital importance and is specifi- 
cally limited, it may be necessary to 


) forego the full advantage of weight 
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reduction. Decreases in deflection can 
be brought about by any one or all of 
the following methods: 
(a) Decrease the load (equivalent to 
decreasing the moment) 
(b) Decrease the span 
(c) Increase the depth of the mem- 
ber 


With the thinner material in high- 


| Strength steels, the extra cost of this 
» torming operation can be justified by 
/ the weight saving thus obtained. More- 


over, such corrugations (and even de- 


» liberate buckles) are often employed 
) to break up. large flat areas and give 
| 4 more pleasing appearance to a struc- 


ture, 


Most of the high-strength steels 
possess added resistance to corrosion as 
emphasized elsewhere. Since thinner 
sections are made possible with the 
higher unit working stresses, this added 
Corrosion resistance is a valuable asset 
iN maintaining the service life of 
lightened structures. The life of many 
structures is definitely predicated upon 
the length of time elapsing before cor- 
fosion reduces the thickness of ma- 
feria! to a point where failure occurs. 
This sequence period of time before 
failure is well established for ordinary 
stee!, with and without copper. One 
Method of evaluating high-strength 
st€cls. as compared to ordinary steel, is 
‘0 cetermine the relative thicknesses 
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prevailing at time of failure, based 
upon the yield points of the two grades 
of steel. A thickness should be added 
to the high-strength steel for corrosion 
loss, based upon the relative rates of 
corrosion and the thickness which was 
removed by this action on the ordinary 
steel. Usually it will be found that 
failure could have been prevented by 
proper design, frequently utilizing 
welding, with the consequent elimina- 
tion of corrosion traps. 

High strength and corrosion resis- 
tance make possible three different 
approaches to the problem of light 
weight construction. 

1. To design the structure to have the 
same life as one built of ordinary 
copper steel but with a substantial 
weight saving. 

2. To design for the least dead weight 
to secure the greatest economic ad- 
vantages, but at the risk of a some- 
what shorter service life. 

3.To use the same thickness of sec- 
tions as in ordinary steel and se- 
cure greater strength and longer 
service life. 

In mobile equipment, particular in- 
terest attaches to weight reduction 
where any saving in dead weight can 
be translated into additional pay load, 
as for example, a truck trailer of high- 
strength steel weighing one ton less 
than a similar trailer of ordinary steel 
can carry one ton more of pay load. 

Welded construction is well suited 
to achieving the aim of weight reduc- 
tion. Whereas all riveting requires 
flanges and overlapping joints, elements 
to be welded can be butted together, 
with a consequent saving of material. 
Welded construction can be designed 
to eliminate ledges and pockets where 
dirt and moisture accumulate and 
thereby promote corrosion. 

In many cases substantial weight 
saving can be accomplished by cold 
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formed sections such as zees, angles, 
channels, etc. rather than hot rolled 
sections. An I-beam can be handled in 
one of two ways, either press two 
channels and connect them back to 
back, or build a beam, preferably by 
welding, comprised of a web and top 
and bottom flange plates. The latter 
method will achieve the greater weight 
reduction, as the use of two pressed 
channels involves a duplication of web 
material. Besides pressing substitutions 
for structural shapes, it is very often 
of advantage to press special shapes 
that are not obtainable as rolled sec- 
tions. The possibilities in this direction 
are unlimited. 

All designing should aim to utilize 
steel to the best advantage. This in- 
cludes careful attention to the fabri- 
cating methods. Expensive shop oper- 
ations should be eliminated wherever 
possible. Hot forming and the use of 
expensive dies can often be avoided by 
arrangements of material in the flat 
rolled condition, or by combination 
with formed or rolled shapes—the as- 
sembly being welded into an integral 
construction. Cold-formed sections 
should be so designed as to suit pro- 
duction on a pressbrake, whenever pos- 
sible, as the dies are simple and rela- 
tively inexpensive. 

Every design benefits from a sound 
stress analysis. It is the fundamental 
basis, and the more accurate an engi- 
neer’s knowledge of the loads and 
stresses, the better able is he to effec- 
tively dispose the material. Many mo- 
bile structures are difficult to analyze, 
but modern methods of stress meas- 
urements by means of electric strain 
gages are furnishing much valuable in- 
formation for the use of designing en- 
gineers. Structures of high-strength 
steel merit careful study and will be im- 
proved as attention is paid to every 
detail of design and fabrication. 
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Fig. 4—Diagrams to 
show how to calculate 
unsupported widths of 
high-strength steel for 
compression members. 






































The output of this shovel was increased 67% by using welded high-strength steel to 
reduce weight of dipper and stick with a corresponding increase in load capacity from 


18 to 30 cu. yd. 


Applications of High-Strength Steels 


The characteristics of the high- 
strength steels make their use econom- 
ical in nearly all of the major steel 
consuming industries. These steels are 
now employed to effect weight re- 
duction, provide longer life, and lower 
maintenance costs, because of their 
greater strength combined with su- 
perior corrosion resistance. Frequently 
the selection of high-strength steels is 
due also to the fact that they possess a 
combination of properties and desir- 
able characteristics, already described, 
which are not available in other ma- 
terials at a comparable cost. 

The earliest applications were made 
in railroad freight and passenger cars. 
Approximately one-half of the pro- 
duction of high-strength steels has been 
shipped to manufacturers of transpor- 
tation equipment of many and various 
kinds. Other important consumers are 
the mining, construction, earth-moving, 
material handling, shipping, and ma- 
chinery industries. 

Producers of high-strength steels 
have reported that about 100,000 rail- 
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road freight cars have been built with 
bodies employing this type of material. 
Dead weight has been reduced as much 
as 5 toms per car; the average saving 
being more than 2! tons per car. Ex- 
perimental hopper cars have been built 
with body sheets and plates of only one- 
half the thickness used in conventional 
ordinary steel design; yet, after twelve 
years of service, no general repairs have 
been required. 
A noteworthy recent example of 
welded high-strength steel design is the 
Carnegie-Illinois light-weight hopper 
car designed by the Railroad Research 
Bureau of United States Steel Corp. 
subsidiaries. This hopper car weighs 
31% tons less than the standard riveted 
design of the Association of American 
Railroads, and has sufficient added cu- 
bical capacity to carry 34% tons more 
coal. The Pennsylvania Railroad has 
recently redesigned a series of automo- 
bile cars using high-strength welded 
construction instead of riveted ordinary 
steel. The weight of the body structure 
was thereby reduced 9,000 pounds. Of 




























the 4,400 railroad passenger cars ¢ 
dered by domestic roads in 1945 ay 
1946, more than 65% were constructe 
largely of hak-ctrenath steel. Thi 
average weight of such equipment jf 
about 60 tons, whereas similar equip 
ment built of ordinary steel has pr. 
viously weighed about 80 tons. |; 
such equipment the weight saving ¢. 
tended throughout the structure—t 
bodies were so lightened that it wa 
possible to use four-wheel rather thay 
six-wheel trucks. 

The automotive industry has ma 
extensive use of high-strength steels ip 
a variety of applications. Their superio; 
properties are used to secure greater 
strength, or weight reduction with in. 
creased service life, in heavy trucks 
trailers, and semi-trailers, gasoline 
truck tanks, garbage and refuse trucks 
and in buses. One manufacturer 0 
semi-trailers stated that the utilizatior 
of the high-strength steels resulted i 
50% greater strength, longer life, an 
a weight reduction of approximate) 
950 Ib. in a single unit. A builder 
van-type trailers and truck bodies said | 











e 
that the application of high-strength BS 
steels resulted in a weight saving of Bi 
25% to 40%, and that this weigh Bi 
saving had resulted in reductions in Bs 
the cost of power equipment, gasoline Be 
consumption, tires, license fees, and it 
insurance. Passenger automobile uses Ba 
include bumpers and some body parts. 





Steels of this type are more readil 
cold formed than other steels having 
comparable yield point and, therefore 
are used for light, high-strength pr 
ings. 

In agricultural equipment, corrosion 
resistance is needed to provide long 
life under the abusive condition of e 
posure without protection. Further 
more, in most types of equipment, 10 
cluding those that are trailed, light 
weight is an economy. Manufacturers 
of farm appliances have used high 
strength steels in combines, corn hus: 
kers, threshers, fertilizer spreaders, an¢ 
farm wagons. 

Material-handling and earth-moving 
equipment utilize the strength, tough 
ness, and abrasion-resisting propertiés 
of high-strength compositions in poweé! 
shovels, cranes, bulldozers, ditchers 
graders, conveyors, and chutes. Powe! 
shovels provide one of the most striking 
examples of the advantage of weigh 
reduction. A large electric shove! m4) 
weigh 1,200 tons or more and have 4 
boom 100 ft. long. In one desig 
boom and dipper stick were mace | 
ordinary steel and the dipper bucket 0 
cast steel, with a capacity of 15 cu. y¢ 
When the builder had improve: th 
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ign co eliminate weight in the boom, 
ck, and dipper by substituting welded 
sh-strength steel, the shovel carried 
“enlarged dipper of 25 cu. yd., and 
e hourly capacity of the shovel was 
eased 76%. 
Mine Operators were among the 
st to recognize the advantage of 
sing high-strength steel, and have now 
mployed it in the bodies of many 
ousands of cars for handling coal, 
one, and ore. The need for equipment 
Mat would provide exceptional stur- 
iness and long life led ‘to the use of 
ese steels in approximately the same 
sctions as are used in similar cars 
uilt of ordinary steel. Mine equipment 
which these superior steels are used 
Hp reduce weight and increase load- 
Marrying capacity include skips, hoists, 
nd, in some operations where grades 
ire excessive, in car bodies. The abra- 
Bion and corrosion-resisting properties 
™f high-strength steels have influenced 
Mheir adoption in hoppers, conveyors, 


and screens. 


Building construction does not gen- 
erally provide a suitable field for high- 
Mstrength steel because weight reduction 
Min the structural members is not usually 
“important or economical. However, in 
some notable instances, particularly 
abroad, these steels have been used in 
Mbuildings, bridges, and some other 
large structures fabricated at home for 
lexport and erection in distant countries, 
Ithe principal objectives being reduced 
ocean freights, and the economy of 
Shandling and erection charges at des- 
tination. 

In bridges with relatively long spans, 
reduction in the weight of the structure 
piself yields substantial economy of 
Hmaterial. Engineering societies in this 
scountry are now preparing specifica- 
Htions for the use of these steels in 
Pbridge construction. Satisfactory ap- 


Economics of 


Che selection of high-strength steels 
' 'n preference to other materials is us- 
ually based on one or more of three 


potential advantages: (1) minimum 
Cost per unit of strength, (2) mini- 
mum cost per unit of service life, or 
\9) minimum overall cost due to 
Operating savings and lower mainte- 
Nan xpense. 

The first advantage is based on a 
hig rength-cost ratio. If the price per 
) Pounc of high-strength steel is at a 
; ae ‘ 1.50 times that of ordinary 
L ee! 


ie cost of tension members of 
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New records for mov- 
ing material were set 
by these 16-yd. semi- 
trailer dump trucks. 
On a 6-hr. shift, 14 
round trips of 8! 
miles were made. High- 
strength, low-alloy. 
steel in the body re- 
duced weight 1750 Ib., 
or 12.6% over previ- 
ous materials. 


plications have been made in deck or 
ballast plates of railway bridges, in 
blast plates, and in highway bridges. 
Numerous uses for the high-strength 
steels are found in machines used for 
building construction and road build- 
ing, such as concrete and asphalt 
mixers, graders, scrapers, and trailers 
for heavy loads. The user of a trailer 
rack 48 ft. long built of high-strength 
steel stated that the pay load capacity 
was 40,000 Ib. with a deflection in the 
frame of not more than 1 in. under that 
load, and that operating economies 
would amount to as much as $25.00 
per day. Oil well towers and trans- 
mission towers have also been made 
lighter without sacrifice of strength by 
applying the high-strength steels. 
Weight reduction in ship structures 
has distinct advantages from an eco- 
nomic standpoint. Compared with a 
vessel of ordinary ship steel, lighter 
construction of the same strength and 
with adequate protection against cor- 
rosion requires less power for the same 
speed and pay load; increased speed for 
the same power and pay load, or in- 
creased pay load for the same power 
and speed. Some of the high-strength 
steels have been approved for both 
riveted and welded construction by the 


High-Strength Steels 








American Bureau of Shipping and 
Lloyd’s Register, for use in hull con- 
struction. The reduction in sections al- 
lowed by the classification societies be- 
low those specified for conventional 
construction using ship steel depends 
on the specific application. In general, 
the range is from 10 to 15%. Which 
of the alternate advantages mentioned 
above is most important, depends upon 
the type of vessel, cargo, and conditions 
under which the ship operates. 

Uses which are developing for high- 
strength steels now include the inner 
bottoms, and floors, tank sides, and 
hatch covers of ore boats; the hulls of 
small vessels; barges, and accessories, 
such as boiler breechings, air heaters, 
coal bunkers, and engine deck plates. 

Miscellaneous applications of high- 
strength steels are numerous and greatly 
diversified. A few, suggestive of the 
wide range of uses in which the special 
properties of these materials prove 
valuable, are lampposts, automobile 
jacks, cable reels, stokers, and air-con- 
ditioning equipment. One alert chair 
manufacturer reduced the weight of 
bus seats by 20% or 30 Ib. per seat. 
This example is representative of many 
possible applications that are not im- 
mediately obvious. 


Application of High-Strength Steels 


two steels of equal strength will be 
the same. Data have been presented 
elsewhere indicating that a cross-section 
of one square inch of ordinary steel can 
be replaced by 0.66 sq. in. of high- 
strength steel. The cost ratio at present 
is less than 1.50 and, therefore, the 
high-strength steel structures will, in 
certain cases, cost less than equivalent 
structures of ordinary steel. In struc- 
tures where the members are subjected 
to bending and compression, this 
weight ratio may not be so favorable 
to high-strength steel. However, one 


other favorable cost factor is that trans- 
portation charges for high-strength 
steel will be lower because of the 
smaller tonnage of steel transported. In 
many applications high-strength steel 
has cost no more than the ordinary steel 
displaced. Shop costs will be disre- 
garded because elsewhere it has been 
shown that for various reasons they are 
approximately the same for both nigh- 
strength and ordinary steels. 

The useful service life of many struc- 
tures is determined by the corrosion 
resistance of the material from which 
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they are constructed. This relates to the 
second advantage resulting from the 
use of high-strength steel—minimum 
cost per unit of service life. It has been 
shown that some high-strength steels 
possess atmospheric corrosion resis- 
tance 4 to 6 times that of ordinary steel, 
or 2 to 3 times that of copper steel. If 
the life of structures can be doubled by 
the adoption of a superior grade of 
steel costing but one-half more than 
the grade displaced, the economy of the 
substitution becomes obvious. More- 
over, if the life is increased only by one- 
half, or even somewhat less, the appli- 
cation will prove economical wherever 
labor costs are a factor of substantial 
importance when compared with ma- 
terial costs. 

The third advantage provided by the 
employment of high-strength steel over 
other materials relates to the operating 
savings, including lower maintenance 
expense, which accrue to the owner of 
the improved modern equipment. Due 
to the reduction in weight made pos- 
sible by these steels, the resulting sav- 
ings are substantial in both mobile 
equipment and in machines of various 
types. Among the outstanding examples 
of such weight saving economies are 
modern light-weight designs of rail- 
road freight cars; highway freight 
trailers, and high capacity tank trucks; 
general service highway trucks; truck 
bodies, and so on. These vehicles have 
one characteristic in common; namely, 
the maximum loaded weight is limited 
by the capacity of the wheels or bear- 
ings. Hence, the income producing 
pay icad is limited to the difference 
between the total load limit and the 
weight of the vehicle. Consequently a 
reduction in unit weight produces an 
equivalent increase in the pay load that 
can be transported. 

The maintenance expense of some 


“Corrosion of Metals”, ASM, 1946. 

“Comparative Corrosion Resistance to 
Sea Water of Low-Alloy High 
Strength Steel”, by Thomas and Hal- 
ferdahl, Canadian Chemistry and 
Process Industries, Jan. 1945. 

“Corrosion of Iron and Steel”, by J. C. 
Hudson, Chapman & Hall, Ltd., 1940 
—London. 

“Present Position of the Corrosion 
Committee’s Field Test on Atmos- 
pheric Corrosion” (unpainted spec- 
imens) by J. C. Hudson, Vol. CXL8, 
Page 161p, Journal of British Iron 
and Steel Institute. 
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of the mobile equipment which has 
now been operated over as much as a 
decade is substantially lower than that 
of similar conventional equipment of 
ordinary steel. It is too early to do more 
than anticipate that a similar experi- 
ence will result in connection with the 
structures which now incorporate de- 
sign and fabrication improvements to 
eliminate premature failures resulting 
from corrosion and abuse. 

The value of weight reduction for 
these vehicles in different kinds of 
service has been calculated by various 
authorities. Prominent railroad officials 
have stated that the reduction of weight 
in an average freight car is worth 10c 
per lb. A study of tractor semi-trailer 
operations indicates that in inter-city 
hauls, a reduction in weight of the 
trailer unit of 1,000 lb. increases the 
annual profit approximately $450.00 
per average unit. Under conditions in 
which the weight of the loaded vehicle 
approaches the maximum weight per- 
mitted on the highways of certain 
states, estimates of the value of weight 
saved approximate 50c per Ib. and 
higher. Under certain circumstances an 
increase in loading capacity is not the 
objective sought, but rather a decrease 
in the weight of the vehicle itself in 
order to come within the maximum 
weight allowed on the highways of 
certain states, or to bring the vehicle 
into a lower weight classification in 
order to economize on license fees. In 
one instance such a weight reduction 
of the vehicle resulted in saving 
$125.00 in the cost of its operating 
license. 

Increases in operating profits have 
likewise been obtained by using high- 
strength steel in earth-moving tractors; 
lift trucks, and numerous other types 
of material handling equipment. 

The reduction of weight in certain 
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parts of various machines may ¢ 
spectacular increases in Output 4s 
the case of the excavating equipme 
cited previously. This is true also 
respect to grab buckets; crane bo 
mine cages and skips. The economj 
advantages resulting from  increg 
pay load due to substantial reducti 
in dead weight have resulted in ; 
widespread use of high-strength 
in such equipment. 


The far reaching effects of weig 
reduction through modern design ; 
light-weight construction have be 
mentioned and may be somewhat ¢ 
orated upon. It has been demonstrat 
that approximately 3 tons of hig 
strength steel are equivalent to at leg 
4 tons of ordinary steel; thus, one-thi 
more ordinary steel would be require 
in many structures. Putting it anothe 
way, from an equal amount of high 
strength steel, 25% more units 
lighter weight and sometimes of greatef 
capacity could be built. Present sted 
production is inadequate to meet 4 
demands and, therefore, the addition 
units which can be produced by em 
ploying high-strength steel is an ¢: 
fective welcome means of meetin 
consumer demand. 


The greater significance of this in 
creased efficiency in the use of m. 
terials lies in its salutary effect upon 
our rapidly depleting national resour- 
ces. For every ton of ordinary steel 
consumption rendered unnecessary }j 
the use of high-strength steels, ou! 
natural resources are conserved by | 
tons of iron ore; 1.3 tons of coal; (4 
ton of dolomite, and 1.0 ton of scrap 
and other materials—a total saving 0! 
raw materials out of all proportion © 
the small quantities of the alloying el: 
ements consumed in the manufactutt 
of these superior steels. 
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in securing thin wall bearings and bushings. Simply call 
1s in Johnson Bronze. We are now in a position to furnish 
your entire requirements, made strictly to your speci- 
é 201 & . fications in a matter of days . . . not weeks. 
ngineers 
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—_ ° When you specify Johnson Bronze you are assured of 
ring él Designers Y P Y Y 
facture getting top quality in every respect. We offer you a wide 
A ee eee selection of materials .. . rolled bronze . . . bronze-on-steel 
ontaining a wealth 
of need: settable . . . babbitt and steel. Our facilities for manufacturing 
bearing data. Write these bearings are complete . . . our help is skilled, our 
ae ae rr experience dates back forty years. 
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Yor Why not take advantage of this excellent opportunity to 
First secure all your needs in top quality thin wall bearings 
Ne\ 


without delay? Write, wire or call TODAY. 
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lef aa aa: 
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SERVICE 


— 769 S. MILL STREET Wy NEW CASTLE, PA. 
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Specific Heat of Salts 


To the Editor: 

I have read the Salt Bath Manual 
and it reflects a great deal of work 
and interviews with many people. In 
general, I think it is a very good job, 
although, in my opinion, some sub- 
jects are disproportionately empha- 
sized while some of the major fields 
of salt bath heat treating are dealt 
with very briefly. 

The only real criticism I have is 
that the remarks regarding the im- 
portance of the specific heat of salt 
are absolutely meaningless and erro- 
neous when applied to an immersed 
electrode internally heated salt bath. 
In that type of furnace the salt bath 
does not act as a balance wheel or 
heat reservoir. The time required for 
the bath to recover temperature is 
a function only of the energy being 
introduced into the bath by means 
of the electrodes. The remarks made 
do have some bearing when applied 
to externally heated salt baths since 
the bath in that case does act as a 
reservoir of heat and helps to com- 
pensate for the time lag in transfer- 
ring the energy from the exterior 
heating chamber through the pot 
wall. 

The Manual is studded with state- 
ments to the effect that salt bath heat 
treating is both widely accepted today 
for virtually all heat treating opera- 
tions and used for mass production 
work, but it fails to mention what 
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caused this situation. This state of 
affairs is due only to one thing—the 
technical and economical advantages 
that came with the introduction of 
the immersed electrode furnace de- 
sign. I think mention of this signifi- 
cant fact should be _ incorporated, 
especially since fuel-fired salt baths 
have contributed very little and today 
utilize virtually the same designs as 
were in existence long before the 
electrode type furnace was developed. 
William Adam, Jr., 

Vice President 


Ajax Electric Co., Inc., 


Philadelphia, Pa. 


The matter of specific heat of the 
salts used in salt bath treatments for 
metals is of rather wide interest and 
has been a subject of considerable 
debate. We are glad to have Mr. 
Adam’s viewpoint on the matter— 
The Editors. 


Plating with Gold 


To the Editor: 

Your digest of an article on plating 
with gold (April MATERIALS & 
METHODS, p. 151) reminds me of 
an experience we had in trying to 
protect metal shaft sleeves in our 


























“Olivite” rubber lined pumps from 
corrosion by ferric chloride back in 
the 20's. 
Our pumps had all parts in contac 
with the ferric chloride protected } 
rubber except the shaft sleeve rus: 
ning in an acid resistant packing. The 
customer told us that gold was the 
only metal that could be used. 
He did not propose to pay for solid 
gold shaft sleeves so we made the 
sleeves of Ilium, which was out 
standard for other acids at that time 
and paid $20 each for plating three 
sleeves with a heavy deposit of gold 
When the pumps started in the 
customer’s plant we got a telegram 
saying the gold was gone and sleeves 
being attacked after three hours ser 
vice. We took the pumps back and 
eventually solved the problem by us 
ing sleeves made from mechanic 
porcelain. 
Since then we have never tried 
plating for corrosion resistance. Wé 
are sending you two copies of this 
letter so you can send one to the 
author if you desire. He should em: 
phasize that he means for “moderatt 
service.” 
E. H. Herbert, 


Engineering Departmen 


Oliver United Filters Inc., 
Oakland 1, Calif. 


Our thanks to Mr. Herbe: 
his interesting observations—I' 
itors. 
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Resistance of Several Stainless Steels to Various Corrosive Media PEE 
Various factors affect the corrosion resistance of materials such as aeration, agitation and temperature. Thus, this listing should be used as a guide 
rather than as a final recommendation. seems 
8 Symbols: S$ — Satisfactory U — Unsatisfactory Symbols: S — Satisfactory U — Unsatisfactory 
Concen- 304- Concen- 304- 
Media tration Temp. F | 347 316 410 430 Media tration Temp. F | 347 316 410 430 
s trom Acetic Acid All 70 S | S S S Hydrofluoric : 
S Acetic Acid Over 15% | Boiling U | § U U aie All Any U U U U 
yack in Acetic 1 Hydrogen Al ; 
ick ig Anhydride All Any S S S -- eroxide Acid-Free Any 5 S S S 
Acetone All Any » 4.4 —_ — Ink ; 
Acid Mine ‘ —_ (Acid-Free) -- 70 S Ss — ane 
contact Water — Cold S = | — Ss lodine All Any U U U U 
i, Alcohol, Ethyl All Any Ss | § _— S Kerosene _- 70 5 S — S 
“ted by Alcohol . Up to 
Methyl All _ ! So S — S Lactic Acid Up to 5% 150 Ss S S a tT 
fe run Alcohol ¥ 2 Lactic Acid 10% Boiling U S — ~- a, 
Methyl! All 150 U S ~- U Magnesium 
1g. The Alum Up to 10% Any S S _ U Chloride 1-5% 70 S S wae U 
Alum Sat. Sol. 70 — — S — Methanol ° — 70 S S S S 
yas. the Ammonia All 70 S S S S Hot and 
Ammonia Gas Hot U _ U _— Milk _ Cold S S -- S 
; Ammonium Molasses — -- S S — S 
Chloride 10-50% Boiling U U —_ _ Naphtha _ 70 S S es S 
yr solid Ammonium Nitric Acid All 70 S S oa S 
Chloride Sat. Sol. 70 _— — S _ Nitric Acid Conc. Boiling U U U U 
de the Ammonium Hot and 
Sulfate l and 5% 70 S S S S Oils, Crude Acid-Free Cold S S -— S 
is 0 Ammonium | Oils, Mineral Hot and 
Sulfate 10% 70 — _ S — & Vegetable Acid-Free Cold S S — S 
it Ammonium Oleic Acid — 70 S S S S TT 
Nitrate All mo 5 § _ § Oxalic Acid 5% 70 S 5 R S 
yr three Ammonium Oxalic Acid 10% 70 S S oe ae +++ p Be 
Nitrate Sat. Sol. | Boiling | — | — S = Oxalic Acid 10% Boiling | U U U U MED ba 
f 20 Beer -- — Te — _- Phosphoric 
Benzol — Any S | S _— S Acid 10% 70 U S U U Ht 4-4 . 
in th Benzol Sat. Sol. 70 —- — S —_ Sauerkraut Yt 
Benzoic Acid All 70 S Ss a S Brine — - S S U U 1 a ie 
legram Blood — 70 FY ee — S Sea Water — - S S U U 
ie Calcium Sewage 
sleeves Chloride All Hot ie ee Ae es U (Acid-Free) — — S S sks = 
Calcium Soa ~ 70 s S ont S 
rs Ssef- Hypochlorite 2% 70 S S — S Sodium 
Carbolic Acid All Any S Ss _ — Bicarbonate All Any S S an S 
k and T Carbolic Acid — 70 — — S _ Sodium 
Carbon Tet. Pure 70 S S S S Carbonate 5% Any S S owe S ’ 
by us: Chloroacetic Sodium 10% 
1 Acid Any All U » | 8 U Carbonate Sat. Sol. 70/120 _ cass Ss _— 4 
lanicas Chlorine Gas Dry 70 U oi . a U Sodium a 
Chlorine Gas Moist 70 U oh ao U Chloride 5% 150 U S os U ee 
Chromic Acid 5% 70 se U S Sodium Nitrate — Fused U Ss U U 
] 50% Sodium Sulfate 5% 70 S S S S | 
cried Chromic Acid Commercial Boiling U U U U Sodium Sulfate All 70 S Ss U U 
We Citric Acid % 70/150 — — S _ Sodium Sulfide Sat. Sol. —— U Ss one U 
. Citric Acid Up to 15% Any S S — S Sodium Sulfite 5% 70 S S U U 
his Coffee ~- Boiling S S -= S Stearic Acid — — S Ss S S 
r this Copper Sulfate 5% 70 S S S S Sugar Beet 
is Copper Sulfate Sat. Sol. Boiling S S U — Juice — - ae ee on S 
() Ut Creosote Su ar Juice — oe S S a S 
_ (Coal Tar) _ Hot S S — — Sulfuric Acid 5% 70 U S — U 
qd em Creosote Oil — Hot Ss S — —_— Sulfuric Acid 50% Any U U on U 
ae . Ferric Sulfate 5% 70 S S Ss S Sulfuric Acid Cone. Sol. 70 S S S S 
1efa — Ferrous Sulfate Dil. Sol. 70 s S S S Sulfurous 
| Formaldehyde 40% Sol. 70 S S S S Acid Sat. 70 U S U U 
- : Up to Tannic Acid All Any S S Pia S 
bert | Formic Acid Up to 5% 150 S S U U Tar — 70 S S a ioe 
-_ | Fruit Juices — 70 Ss Ss — Ss Varnish — Any S S — — 
nef Fuel Oil Acid-Free Hot S Ss — — Vegetable 
i. Sulfuric Acid Juices — canes S S - anes 
7 Fuel Oil Present Hot U Ss — Vinegar — 70 S S on S 
+, | Gasoline — Any S S oe S Wine ames All S S ea S 
+; | Glue All Any S S — _— Wood Pulp — All S S ain ae 
+; | Hydrochloric Wort — All S S sana -— 
J Acid All Any U U U U Yeast —- All S s 7 —_ 
fof 
j pameheeerermetpam 
Ei | Prepared from data submitted by the Lukens Steel Co. 
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Reduced molding cycles —On certain jobs running near 


> 1 the capacity of the machine, the cycle has actually been 
It's here now .. . the better, faster cut 10% to 20%. 





moldin olystyrene! Lustron P1 
© 9 polysty Lower pressures and temperatures — Greater plas- 


» comes to you as an even further 2 ticization permits the use of reduced temperatures and 
pressures in molding. 










e development and improve- 





e ment of Monsanto's 3 No burning—Lower temperatures practically eliminate 











burning. 

° popular Lustron. ( ‘ ae 

Molding cycles 4 Improved weld lines—As a result of better plasticization 
are speeded... (PI and flow, weld lines ore stronger and less apparent. 
® 

temperatures and 
* 
, _ Pressures reduced... all- ) Improved gloss 
~ around moldability improved... 
e with no loss in any of the outstand- § improved mold release 
e ing physical properties of Lustron, 





* or any increase in price. 





7 Same low cost as Lustron 


_ Monsanto 
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nN is File Fact is intended to supplement File Fact No. 45 which appeared in the March, 


Industrial Felts 


1945 issue of MeTats anv ALLoys (Vol. 21, 


No. 3, p. 741). 


logether these two will furnish a ready reference on the standard specifications, colors, weights, properties, relative costs, standard sizes and “machinability”’ 
th roll and sheet wool felts for industrial uses (sometimes these are called ‘‘mechanical felts’’). 


Table 1—Summary of SAE Specifications for Roll Wool Felts and Standard Commercial Sizes 


















































































































































Percent Soluble Material 

SAE Actual Comb. Breaking | Splitting Standard 

Spec. Trade Designation Wool Soluble in | Soluble | Water and at > aa Strength, Standard Thicknesses Roll 

No. Content, Carbon in Water |Carbon Tet. Lb. (Nominal), In.? Width, 

% (Min.) | Tet.(Max.)| (Max.) Soluble (Min. ) (Min.)2 in.2-3 
(Max.) 

F-1 Back check 95 2.5 2.5 4.0 500 33 (ts). 44s. %4.940.%.%4,(%.%,%,1) 60 

F-2 Back check 95 2.5 2.5 4.0 500 30 4s. 4.48.%.%4,(%,.%,1) 60 

F-3 | Back check 90 2.5 3.0 4.5 400 24 4 te 4.%%.4%4,(%,%,1) 60 

F-5 | Extra firm pad 95 2.5 2.5 3.0 400 18 %.%6,4.%0.%.%2,(%.%,1) 60 (72) 

F-6 | Extra firm pad 92 2.5 2.5 4.5 275 16 % 404.45. 36,4(%.%,1) 72 (60) 

F-7 Extra firm pad 80 3.0 | 4.0 7.0 250 12 40.440. 4%.%40%.%) 72 

F-10 | Firm pad —z. 2.5 2.5 3.0 225 8 Yet, Ya.t0, Hh, (98,54) 72 

F-11 Firm ood | 92 3.0 2.5 4.5 200 6 th Fe, V4.4. ¥4.34,( 96,941) 72 

F-12 | Firm pad | 85 4.0 2.5 6.5 100 3 %.%4,.¥4.%0.¥6,¥% 72 

F-13 | Firm pad 75 4.0 4.0 8.0 75 2 % 0s. %4.48.%.%4.(%.%,1) 72 

F-15 Firm pad 55 4.0 5.0 9.0 75 2 (7s).4.%0,4.%0%.7%2(%,%,1) 72 
— ee | | EE — — — 

F-26 Soft pad 45 | 80 | 6.0 14.0 — — (4) .%6.4,%0,5%4,%4.0%,1) 72 

F-50 Ball bearing felt 95 25 | 2.8 3.0 500 oe 60 (72) 

nin — A Ee ——1} 0.050,0.055,0.060,0.065,0.070,0.075, 
F-51 Ball bearing felt 92 2.5 2.5 4.5 300 ome 0.080,0.085 60 (72) 
F-55 Ball bearing felt 5 4.0 4.0 8.0 200 — 60 (72) 

















‘Splitting strength tests applicable to felts having a minimum thickness of fg in.; for felts less than $y in. in thickness, a test of breaking strength only is 
recommended, 


these common sizes are given in parentheses. 
are usually fabricated in 15 to 45 yard lengths (depending upon the grade and thickness of the material). 


5 Roll felts 


Table 2—Standard Sheet Wool Felts—Qualities and Sizes 















































2 The standard thickness (nominal) and roll widths of felts made by the leading manufacturers are listed ; 


sizes regularly listed by a few manufacturers outside 


Table 4—Tolerances of Punched Disk or Washer Diameters 






























































































































































































































































































































































| Standard Standard , 
Type Grade2 Thicknesses Sheet binge ow one of yor ged t+ aes 
(Nominal), In. Size, In. icknesses of Felt, In. 
. . > ow : 7 - : i dal 
as ty G'S and 4 tA2 COMER 36 x 36 SAE Spec. | Outside Ve-in 14-t0. | os ¥%4-in. 
16-5 ro ry U %.%.4.%.%l, 16 x 36 No. Dia., In. Thick ic hick | Thick 
| aro ey fr-1 | 0.003 | +0.006 +0.009 +0.012 
2 i 2 5 , ’ , ’ ’ 4, y ea ty ere ty ow ig erty ° oat —— 
OS [Lda eRe dia Th im-2 | +0006 | +0.009 | +0.012 | +0.015 + 
| DA» 3 F-1, F-2, | 2-3 | 40.009 | +0.012 | +0.015 | 0.018 
26-S | I, 2, 3 and 4 ara ice pe 36 x 36 F-3 S$vy-4 | 40.012 | +0015 | +0.018 | +0.021 
| 134,134,134,2,254,3 4-5 | 40.015 | +0.018 | +0.021 +0.024 
32-§ , 2, 3 and 4 44%,44.%.%,%,1, 18 x 36 S7y-6 +0.018 +0.021 +0.024 +0.027 
| 1%4,1%4,1%4,2 
: Sa EY *-! +0.004 +0.009 +0.010 +0.013 
type numbers (standardized by the Felt Association, Inc.) indicate 1py-2 +0.007 +0.011 +0.013 +0.016 
» weight (in lb. per sq. yd.) of nominal I-in. thickness. (The standard F-5, F-6 2ex-3 +0.010 +0.013 +0.016 +0.019 
ifications are written, 12-S-1, 16-S-4 or 32-S-2.) —— 35-4 +0.013 +0.016 +0.019 +0.022 
standard grades and the meaning of cach grading follows: Grade 47-5 +0.016 +0.019 +0.022 +0.025 Sasa 
ription: 1. Sheet felts made of highest quality white wools. 2. Made Sys-6 +0.019 +0.022 +0.025 +0.028 
lected unbleached wools. 3. Composed of selected and reused wools; 
be gray, natural or colored. 4. Made of new, reprocessed or reused ¥-1 +0.005 +0.009 +0.013 +0.017 
s and other vegetable or animal fibers. 1yy-2 +0.009 +0.013 +0.017 +0.021 
7 . F-10, F-11, 223-3 +0.013 +0.017 +0.021 +0.025 
Table 3—Relative Cost of Various Standard SAE Felts F-13, F-15 | 3re-4 +0.017 +0.021 +0.025 +0.029 t 
= 475-5 +0.021 +0.025 0.029 +0.033 
SAE Relative Cost SAE Relative Cost Stx-6 0.025 0.029 +0.033 +0.037 
Spec Based Upon SAE F-5 Spec. Based Upon SAE F-5 — 
No. as 100! No. as 100! ¥y-1 +0.006 +0.012 +0.018 +0.024 
* 1py-2 +0.012 0.018 +0.024 +0.030 
F-1 | 136 F-10 59 274-3 +0.018 +0.024 +0.030 +0.036 | 
F-2 69 F-11 35 F-26 3 yy-4 +0.024 +0.030 +0.036 +0.042 [ 
F-3 64 F-12 28 4zy-5 +0.030 | =+0.036 +0.042 +0.048 [ 
F-5 100 F-13 22 5S 7y-6 +0.036 +0.042 +0.048 | 0.054 r = 
F-6 52 F-15 19 t 
| FAD 42 F-26 12 1 When punching washers the wall thickness (one-half the difference between 
: O.D. and 1.D.) should not be less than % in. for soft felts (such as SAE 
figures are based on the comparative costs of 3-in. O.D. x 2-in. F-10, F-11. F-12, F-13, F-15 and F-26), or less than % in. for the harder 
x WY-in. thick washers made of the various standard types of felt. felts (SAE F-1, F-2, F-3, F-5 and F-7) 
Information regarding standard industrial felts was furnished by the following companies 
The Felt Association, Inc., New York 19, N. Y The Felters Co., Boston, Mass. 
American Felts Co., Glenville, Conn. Western Felt Works, Chicago 23, IIl. 
The Booth Felt Co., Brooklyn, N. Y. . 
Compiled by Robert S. Burpo, Jr. 123 
TTY - , 2 
+11 L I : | | | I 
ann | 4 | 
++ | j tT | : @ 1 
LY I Tt | | i 
a ' 























































































































































































Leading! manufacturer of construction equipment reports: 


Cast Iron Drive Wheels 
Machined 5 Times Faster 


on aBULLARD =} 
Man-Au-Trol V.T.L. = b: 


| 
| 
| 

































| No other machine offers such a cost-lowering combination ler 
of productivity, versatility and accuracy as a BULLARD | ; 
. e oe 
Man-Au-Trol Vertical Turret Lathe. Bulletin MAV-G-1 tells sa 
| you why. Write for your copy today. THE BULLARD Bc. 
| , : inc 
| COMPANY, Bridgeport 2, Connecticut. owed 
apt 
mi 
i] a be 
fate | 
ip he 
| BULLARD ¥ 
= yy -- : a MAN-AU-TROL a @ 
foof 
ht 
maSC 
orki 
me tik 
Here are shown before Ww 
ond after shots of a Bo 
cast iron drive wheel for Dp 
a Motor Grader, 
machined on a 30” 
BULLARD Maon-Avu-Trol a 
a) Vertical Turret Lathe 3 
i 
by Austin-Western ; 
Company, Aurora, Illinois. 
The former method, T 
per 


employing two machines, 
| took 1 9/10 hours. On the 
BULLARD Man-Avu-Trol V.T.L., 
| | actual cutting time was reduced to 20 


minutes... time saving of 82.4%. 






; " 
| BULLARD CREATES NEW METHODS 10 MAKE MACHINES DO MOF! 
124 MATERIALS & METHODS 
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st) Creep Strength Austenitic Steel 
for Gas Turbines 


Condensed from “Metallurgia’”’ 


n outline of the early work that led to 
development of G.18B for gas turbine 
is given. Various modifications of 
valve steel containing 13 chromium, 
nickel and 2% tungsten were tested. 
results indicated that many factors 
Jed investigation, particularly the effect 
creep strength of small quantities of 
e elements. Unfortunately, the first 
Jifications with reasonable creep strength 
wed low ductility. This property could 
appreciably increased by lowering the 
pmium content. The drop in impact 
e after long holding at 1200 F could 
t be avoided by the addition of approxi- 
tely 0.15% columbium, 
The final outcome of this research was 
8B containing 0.4 carbon, 0.8 man- 
ese, 1.0 silicon, 13 chromium, 13 nickel, 
cobalt, 3 columbium, 2 molybdenum and 
% tungsten. A solution treatment at 
10 F is used. The low room temperature 
bof strength can be increased by aging for 
thr. at 1470 F, but this treatment de- 
ases the creep strength a little. Warm- 
Orking at 1200 to 1470 F raises the proof 
fength significantly without sacrifice of 
% creep strength. 
|Warm worked disk material shows the 




















owing room temperature mechanical 
Dperties : 
0.2% proof strength, psi. .... 62,720 
Tensile strength, psi. .......... 107,520 
Elongation, % in L=4 A.... 12 
Reduction of area, % ........+. 15 


The stress rupture and creep strength 
ues are: 



















Stress for | Stress for 

iTem- | Stressfor| 0.5% | 0.2% 
rrature, |Rupture in| Creepin | Creep in 
F | 1000 Hr. | 1000 Hr. | 1000 Hr. 

| Psi. Psi. 
| 1200 | 35,840 | 22,400 | 17,920 

61290 | 25,760 | 15,680 — 
| 1380 | 16800 | 12,990 | 8,960 
1470 | 12,770 | 10,750 9,400 
























PTE: 7 
B 147 





e values for 0.2% creep are correct; 1380 
ilues are not interchanged. 







The alioy G.18B has been found for most 
F ©" purposes to have adequate creep, 








‘gue snd impact strength at high tem- 
— he presence of adequate ductility 
tot 





iness with a high creep strength 

nal engineering demands. Better 
‘ls and alloys will surely become available 
ng the next few years, and some are 
Dy well advanced in development. 
. &: Oliver & G. T. Harris. Metallurgia, 
p92, Mar, 1947, pp. 235-238.) 
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Plastic Mold Cavities Made of Powdered Metal 


Condensed from a Paper of the 
Society of the Plastics Industry 


Plastic mold cavities made by pressing 
powdered .iron against the face of a hob 
have been made for quite some time on an 
experimental basis. The process used in the 
manufacture of powdered metal cavities for 
plastic molds is very similar to that used in 
the production of powdered metal gears, 
cams, and other machine parts. The process 
requires considerable care and delicate 
manipulation of high pressures on the order 
of 30 to 90 tons per sq. in. 

An electrolytic iron powder is used as 
the raw material. This powder is placed in 
a die that forms the outside surface of the 
cavity. The bottom punch or hob upon 
which are engraved or machined the details 
which are to be transferred to the inside of 
the cavity must fit the die to within 0.0005 
in. Top and bottom pressure is applied to 
the powder in the die with the aid of a top 
punch, which is also custom built to a gage 
fit. 

After the powder has been compressed 
into a compact so that the design of the hob 
has been clearly transferred to the cavity, 
the compact is sintered, coined, resintered 
and recoined several times to accentuate the 
details in the cavity and to increase‘ the 
ductility and strength of the compact. The 
sintering or furnace heating is done in a 
carefully controlled atmosphere. Hydrogen 
is usually used. 

The sintered and coined cavity thus 
formed is carburized and hardened by any 





of the conventional hardening techniques 
to an average case depth of approximately 
1/32 in. Rockwell hardness values up to 
C-60 are obtained on the case and C-25 on 
the core. If it is assumed that 50 tons per 
sq. in. are used as the briquetting and 
the coining pressures, a density of 7.63 or 
3% porosity would result in the powdered 
metal compact after the fourth coining. The 
traverse strength of this powdered metal 
cavity is 130,000 psi. as compared with 
300,000 psi. for the steels used in hobbed 
cavities. The tensile strength of the pow- 
dered metal cavity is about 50,000 psi.; 
the tensile strength of the steel hobbed 
cavity averages 120,000 psi. 

Certain designs such as thin sections and 
raised points. which are difficult to hob can 
be produced in powdered metal cavities. 
The more expensive tooling and greater 
care required in fabricating the weaker pow- 
dered metal cavity makes it impractical to 
use powdered metal except for high produc- 
tion and impossible hobbing jobs. The 
cost of powdered metal cavities cannot be 
economically amortized over the usual low 
production run, which is the backbone of 
the plastic cavity business. 

Although the surface finish of powdered 
metal cavities is fair, it cannot be compared 
with the better finish of cavities made by 
the hobbing or machined method. (E. R. 
Walter. Paper, Soc. Plastics Industry, May 
9, 1947 Meeting, 4 pp.) 
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Joining Ceramics and Metals 
by Soldering 


Condensed from a Report of the 
Office of Technical Services 


A simple, efficient process for soldering 
ceramics and metals together was developed 
in Germany during the war. The process 
was used in the manufacture of electronic 
decimeter tubes for continuous wave oscil- 
lators, radar transmitters, and high fre- 
quency and superheterodyne receiver ampli- 
fiers. 

The soldering process made it possible 
to construct vacuum-tight tubes of ceramic 
and metal materials. Such construction had 
the following advantages: (1) Simplified 
the assembly of multi-element electrodes 
and grids. (2) Facilitated the compact and 
precise location of axial-symmetrical ele- 
ments. (3) Permitted mass production 
with the use of unskilled help. (4) Ex- 
pedited the formation of high vacuums. 

The ceramic parts of the decimeter tubes 
were made of talcum or magnesium sili- 
cate, mixed with small amounts of China 
clay, zirconium dioxide, and potassium 
feld spar. The metal parts were an alloy 
of either 54 iron and 45% nickel, or 58 
iron and 42% nickel. 

To simplify the soldering process, the 
points at which the ceramic parts made 
contact with the metal parts were coated 
with molybdenum-iron parts and then with 
nickel powder solution. For similar reasons, 
appropriate sections of the metal parts were 
nickel-plated and then silver-plated. Pure 
silver was used for soldering the ceramic 
and metal surfaces together. (Eugene D. 
Reed. Paper, Office Tech. Services.) 


Zinc Alloy Tools for Blanking, 
Piercing and Forming Sheet Metal 


Condensed from “Sheet Metal Industries” 


The use of zinc alloy drop hammer dies 
came to prominence in the production of 
aircraft sheet metal parts where they seemed 
the most economical solution to the problem 
of small quantities and good production. 
The use of zinc proved to be most satis- 
factory due to the ease with which it can 
be cast; also, owing to its softness, hand 
finishing and machining are readily car- 
ried out with a minimum of equipment. 
Moreover, the zinc can be recovered when 
the tools become obsolete. 

It is much cheaper to cast drop hammer 
punches and dies than to machine them. 
The tool designer has the choice of cast 
iron, Meehanite, or zinc alloys. Accurately 
cast zinc alloys can be hand finished more 
quickly than other materials after they 
come from the die sinking machine. The 
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technique of manufacturing patterns in 
plaster of Paris proved highly economical 
in cost and time, and the necessary accuracy 
was more easily obtained than with wood. 

In the early days, straight zinc was used 
for the dies, usually in conjunction with 
antimonial lead for the punches. The latter 
is still sometimes used for aluminum but 
is not satisfactory for harder materials. 
Higher strength zinc alloys are now used 
most extensively. 

Since wood form blocks were not com- 
pletely satisfactory for stretcher presses, the 
blocks are now made up from plaster pat- 
terns and cast in zinc alloy. In addition to 
the saving in costs, the zinc has a much 
lower coefficient of friction when well lubri- 
cated than does wood. 

Zinc alloy dies have also been used in a 
hydraulic press for the production of motor 
body panels. The small quantity of pressings 
required and the short time available for 
their manufacture suggested the use of 
zinc rather than cast iron. 

Zinc alloys have been used for blanking 
dies. The punch is made of 3% nickel case 
hardening steel while the die is made from 
zinc alloy plate. Despite many experiments, 
the zinc alloy blanking dies are not recom- 
mended for steel thicker than 30 s.w.g. even 
when the expected die life is short. With 
light alloys, however, these tools are stand- 
ing up well for gages up to 16. The intro- 
duction of this type of blanking die has 
revolutionized the speed of putting new 
parts into production. (J. W. Sladden & 
H. S. Walker. Sheet Metal Ind., Vol. 25, 
Mar. 1947, pp. 567-581, 586.) 


Nickel Chromium Alloys 
for Gas Turbine Service 


Condensed from a Paper of The American 
Society of Mechanical Engineers 


“ 

Practical nickel-base alloys have been 
developed which are useful in gas turbine 
work for temperatures up to at least 1500 F. 
One of these, Inconel “X,” has the following 
analysis: 73 nickel, 0.04 carbon, 0.50 man- 
ganese, 0.40 silicon, 15.0 chromium, 1.0 
columbium, 2.5 titanium, 0.70 aluminum 
and 7.0% iron. The alloy has a high rup- 
ture strength at all temperatures up to 
1500 F. It shows low creep rates under 
high stresses at 1200, 1350 and 1500 F; 
it has high strength at room temperature, 
which is a result of composition and heat 
treatment and not so-called “hot cold 
work.” This is a distinct advantage in 
forging of any considerable size, such as a 
gas turbine rotor wheel, because it is not 
easy to procure uniform properties through- 
out a large section by cold work. 

Inconel “X” compares favorably in 
strength at gas turbine temperatures with 
many alloys containing larger amounts of 
less plentiful or costly elements. It is a 
practical mill product available in billets, 
single rod selections, wire, sheet and strip. 

Inconel “W” is of almost the same 
composition as Inconel “X” except that it 
contains no columbium. It has about 80% 
of the strength of Inconel “X” at room 
temperature and up to 1200 F. However, 
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at 1500 F it has less than half the od Lot 
of Inconel “X”’. prros 

These two alloys may be forged, anf Maplloy 
worked best between 2225 and 19 e | 
They can be machined provided yj, hes: 
slowdown and regulation of cut js , ach 
as is required on any material of ;, Inu 
strength and toughness. They can be we 
by arc, resistance, gas or shielded 
methods. Problems arise in welding to , 
alloys, but progress in this directic, 
being made. 

A casting alloy has also been deve 
which is primarily suited for exte 
service applications requiring high 
resistance around 1500 F. The alloy; 
good casting qualities and is resistay 
thermal shock. A typical analysis js. 
nickel, 20 chromium, 0.5 carbon, | | 
manganese, 0.6 silicon, 0.6 columbj T 
0.25 titanium, 0.025% calcium. The 4 OP™ 
is solution treated by water quendime *4" 
from 2300 F, and is usually aged at | of 7 
F for 12 hr. followed by 18 hr. at 150),ae 
It was originally developed to meet ; 
Bureau of Ships’ requirements for , 
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turbine material. (C. A. Crawford. Pomme 5 
No. 46-A-73, Am. Soc. Mech. Engrs, Dye i 
1946 meeting. 15 pp.) B larg 
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Lead Improves 3 
Aluminum-Magnesium Alloys § 

. ™ inv 

Condensed from “Aluminum-Archi' By Wi 
Small additions of lead to an aluminguay ‘he 
alloy containing 8% magnesium impo °° 
some of this alloy’s service properties du 
well as its machinability. It was found t all 
a maximum of 3% lead can be alloyed vam! 
the aluminum alloy and that with the gy ™ 
me 


ing and casting practice used, no segregat , 
was found with lead contents up to 254 8" 
The introduction of the lead before or iit 


the addition of magnesium had no effec An 
the uniformity of distribution of the le . 

The only effect of lead on the tens im 
properties was found in a decrease in an 
elongation. The fatigue strength of the! fa | 
loy with about 2.5% lead was 21,}) tik 
to 22,760 psi. for bars and 11,380 psi. 2 
notched specimens. The lead contaitl y 
alloys work hardened less rapidly than ® 
lead free alloy. The heterogeneity of my “’ 
cold worked alloy was increased by heat “ 
at 300 to 480 F. The alloy was complet r 
softened by heating at 570 F. } 

A short chip is needed for good '# \ 


machining properties. A lead addition ® 
about 1.25% had a significant effect in p 
ducing a short chip. A further increas ® 
the lead content caused only a slight chit! 
in the chip form. Cold working h# 
deleterious effect on the chip formatios. ' 
heterogenizing treatment at 390 to 4°! IR 
or a homogenizing treatment above "#Ry 
melting point of lead at about 660 F Ry 
a favorable effect on the chip size. , 
The heterogenizing treatment, whic ia 
also used to improve the machinability "iy 
the commercial 8% magnesium alloy, @" 
the precipitation of finely divided part") 
of AleMgs. The beneficial actio: of 
homogenizing treatment is due solc'y © 
lead inclusions. The surface finis!: 0 
lead bearing alloy was excellent. 
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Long salt spray tests indicated that the 
prrosion resistance of the free machining 
loy was practically equivalent to that of 
e lead free alloy. (H. Bauer. Doctor's 
hesis for the Technische Hochschule at 
achen, Germany; also abstracted in Alw- 
rinum- Archiv, Vol. 24, 1939.) 


Technical Developments in Germany 
and Japan During the War 


Condensed from Papers of the 
Office of Technical Services 


The following reports on technical devel- 
opments in Germany and Japan during the 
war have recently been issued by the Office 
of Technical Services, Dept. of Commerce, 
Washington 25, D. C. 


German Metals Research 
Shortages of such strategic materials as 
nickel, chromium, manganese and vanadium, 


" largely influenced the direction of German 
' metallurgical research. Although their re- 


search facilities were well-designed and in 
spite of the urgent need for substitute mate- 
rials and processes, wartime research pro- 
duced few spectacular results. However, a 


' great deal of the research in basic metal- 


“oes 


lurgical problems should prove useful to 
investigators in this country. The Kaiser- 


® Wilhelm Institute for Iron Research was 


the major metals research organization. 
Some of the subjects investigated were: pro- 
duction of fatigue and heat resistant steel 
alloys, electro-chemical polishing, mechani- 
cal properties of steels, steel treatment and 
manufacturing technology, and powder 
metallurgy. (PB-42746, German Metallur- 


‘ gical Laboratories, 101 pp.) 
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Anodes for Electroplating 

The quality of electroplating is greatly 
influenced by the size and shape of anodes 
and the method of manufacturing. These 
factors, as well as the purity and suscep- 
tibility to polarization or formation of slimes 
and crusts, are just as important as electro- 
lytes and other constituents in determining 
the success of galvanic systems. The report 
discusses the correct use of copper, brass, 
nickel, chromium, zinc, cadmium, tin, lead 


and gold anodes. (E. R. Thews. PB-47010, 
Anodes. ) 


Metals in Japanese Electronic Tubes 
Shortages of nickel and molybdenum 
ed Japanese engineers to investigate iron 
for vacuum tube parts. Pure degassed iron 
was tound to have durability and electron 
ion characteristics comparable to those 
of molybdenum and nickel. The production 
Process was tedious and costly. Iron sand 
Was the raw material. It was reduced in an 

arc furnace and the iron metal 
off. The metal was then melted in a 
‘requency electric induction furnace 
oxidized with silicon and aluminum. 
nall electron receiving tubes the iron 
ed less than 0.02% oxygen. For 
- ifge power tubes the content was less 
tt 004%. (W. Jorgensen. PB-49839, 
se Electronic Tubes, 35 pp.) 
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Sintered Plates for Batteries 

Sintered plates were developed by the 
Germans for nickel-cadmium alkaline bat- 
teries. Because of their porosity, the sintered 
plates did away with the need for a grid 
structure of tubes or pockets to hold the 
active anodic or cathodic material. The 
active material was deposited directly into 
the pores of the plates by an electrolytic 
process. The sintering powder for the posi- 
tiye base plate consisted of pure carbonyl 
nickel; and for the negative plate, a mixture 
of 30% carbonyl nickel and 70% copper. 
(G. B. Ellis. PB-53491, General Survey of 
German Battery Industry, 4 pp.) 


Steel Wire Manufacturing 
Electro-galvanizing of heat-treated steel 
wires for wire rope was experimented with 
for several years in a specially designed 
German plant. It was found that this method 
was considerably more expensive than hot 
dipping; also, the hot dipped wires had 
greater resistance to corrosion because of 
the formation of an iron-zinc alloy layer 
which is not formed in the electro-galvaniz- 
ing process. A unique electro-magnetic de- 
vice was used in some plants to locate either 
external or internal broken wires. The 
testing unit had two field coils and a prob- 
ing coil connected to a galvanometer. The 
steel rope was run through the electrified 
field coils and the galvanometer’s reaction 
recorded on a continuous film. A broken 
wire caused a major deflection of the gal- 
vanometer. (J. C. Richards. PB-49242, 
Steel.Wire: Notes on German Wire Draw- 
ing and Steel Rope Manufacture, 40 pp.) 


Supersonic Testing 

Supersonic testing methods similar to 
those developed in this country were used 
in Germany during the war to locate bub- 
bles in sheet metal. The equipment de- 
scribed in the report uses the through- 
transmission method. Supersonic vibrations 
are generated by a quartz crystal and trans- 
mitted by a metal block to a narrow chamber 
of running water. The vibrations pass 
through the test piece, placed in the water, 
and are received on the other side by a 
crystal receiver. The report also describes 
briefly X-ray inspection and the use of 
Geiger-Mueller counters to measure wall 
thicknesses. (G. J. Thiessen. PB-25556, 
The Non-Destructive Testing of Materials 
and X-ray Protection Methods, 8 pp.) 


New Cold Drawing Process 
for Magnesium Alloys 


Condensed from “Metals Technology” 


Magnesium and its alloys are generally 
considered to have limited deep-drawing 
characteristics at room temperature. The 
magnesium alloy containing +1.5% man- 
ganese (designated as AM:S, or Dow “M” 
or ASTM No. 11) was subjected to a series 
of deep-drawing tests to determine whether 
its cold-drawability at room temperature 
could be improved. 

Two methods of loading for drawing the 
blanks were used, #.e., continuous and inter- 
mittent. In the continuous process the load 









was continuously applied and increased until 
the operation was completed. In the inter- 
mittent process, the load was applied for 
some time interval until a given value was 
attained and then released. The cycle was 
repeated with progressive increase in load 
values until the operation was completed. 

The results of the work showed conclu- 
sively that the deep drawability of the mag- 
nesium alloy can be greatly improved by 
the intermittent process. The maximum 
drawability with the intermittent process is 
around 40% as compared with 25% for 
the continuous method. 

Similar advantages can be expected with 
other magnesium alloys, since basically they 
all have the same type of crystallographic 
structures and deform according to the 
same mechanisms of plastic flow. 

This new process of intermittent applica- 
tion of load for deep drawing may also be 
used to improve deep-drawing performances 
over a wide temperature range, especially 
where the plastic flow proceeds mostly by 
a twinning action. 

Along with the increased cold drawability 
of the magnesium alloys, great increases 
have been found in the hardness. Under 
this condition, higher tensile values can be 
expected which will contribute to a greater 
weight-strength advantage, characteristic of 
magnesium alloys. (L. A. Carapella & W. 
E. Shaw. Metals Technology, April 1947, 
Tech. Paper No. 2149, 8 pp.) 


Large Injection Molded Plastic Parts 


Condensed from a Paper of the 
Society of the Plastics Industry 


The demand for large injection molded 
plastic parts has increased considerably dur- 
ing the past year. High-speed production 
methods have extended the usefulness of 
molded thermoplastic materials into many 
new product applications. One of the most 
attractive features of these materials is the 
wide range of color possibilities. Since the 
color is inherent in the material, all spray- 
ing and finishing problems are eliminated. 

Large thermoplastic parts usually are ap- 
preciably lighter than similar parts in other 
materials. In general, they are lower in 
specific gravity and, because of their tougher 
nature, can be molded in much thinner 
sections. Parts can also be produced with 
intricate designs which are faithfully repro- 
duced in this type of molding. 

Large injection molded parts should be 
designed so as to facilitate the flow of the 
material and allow the mold to fill evenly. 
Breaking up the flow of the material may 
cause weld lines or trapped air in the part. 

Heavy sections should be avoided where 
possible as these tend to cause sink marks 
and slow up the molding cycle. Care must 
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“FALLS BRAND” ALLOYS 


AMERICA’S LARGEST PRODUCERS OF ALLOYS 


“FALLS” TITANIUM 
ALUMINUM 


When added to aluminum-copper and 
aluminum-silicon alloys will dissolve read- 
ily at ordinary foundry melting tempera- 
tures. It has a favorable influence on the 
grain size and structure and will promote 
the following properties: 


Increase tensile strength and 
ductility. 


Increase fluidity. 


Increase resistance to pressure 
so that castings will hold liquids 
without leakage. 


Improve polished and machined 
surfaces due to decreased sub- 
surface pinholes and porosity. 


“FALLS” Titanium Aluminum, pro- 
duced in most convenient size ingot for 
weighing small quantities, is recom- 
mended for addition to molten aluminum 
alloy just before it is poured into the mold. 


Write To Us For Detailed Information 


"i i 
YIAU AT 
Smelting & Refining Division 


Continental-United Industries Co., Inc 
BUFFALOG 17, NEW YOR K 






















be exercised to eliminate any undercut; 
the molding of polystyrene material whe, 
generous draft should be provided to facjj. 
tate ejection of the part. Some of the soft. 
non-rigid materials can be molded wit 
undercuts designed into the part where thj 
is desirable. 

Usually all large molded parts show floy 
marks or blemishes of some type and, there. 
fore, all parts should be designed so thy 
all flat surfaces are slightly convex or dec. 
rated with some type of design to improy 
the appearance of the molded piece. 

The present shortages of thermosettin; 
plastics has led manufacturers to investiga 
the use of thermoplastics for large pars 
such as radio cabinets. Other application; 
for large injection molded parts are found 
in the electric refrigeration field. Her 
freezer chest doors, drawer pulls and breaker He. 
strips have been molded. The 
There has also been a large demand in 
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bronze, 
nursery applications for such things a Bid ont 
training seats, dishes, cups and toys. Appli- Bifinys 


cations are also being developed in many Bie mics 
new fields which heretofore had seldom Binum 
been considered. ering 
The cost of thermoplastic materials is Biieion 
somewhat higher; however, a greater num- Hie 
ber of parts are produced from each cavity 
on an injection mold than from a similar 
compression mold. This, together with the 
variety of colors and thinner wall sections 
used, makes large thermoplastic parts com: 
petitive and desirable. (E. F. Bachner, Jr 
Paper, Soc. Plastics Industry, May 9, 1947 Im 
Meeting, 4 pp.) 








Corrosion Resistant Bearing Alloys 


Condensed from 
“Archiv fiir das Eisenhiittenwesen’ 


In the construction of chemical equipment Rrra! 
it is often difficult to select a suitable bearing #RRRRYS | 
alloy, since it must have high corrosion BRpeun 
resistance, good abrasion resistance and « —RMOoy: 
low coefficient of friction. For some appli: ® co 
cations, such as organic acids and sulfuric Thos 
acid, the well known bronzes are satisfac —RPPP 


tory. In many other cases it is mecessary (0 
use different materials with relatively v0 
known bearing properties. gerat 

Tests were made on gray irons with 1 : 


to 3.1 carbon, 2.2 to 7.8 silicon, 0 to 12. ace 
chromium, 13.6 to 27.5 nickel, 0 to 14° . 
pe 


copper, 0 to 3.3 molybdenum and 0 to 2.8% 
antimony. With medium hard shafts, the 
austenitic nickel gray irons have good beat 
ing properties provided the carbides are 10! 
too large. The bearing properties coo b& & i. 
improved by the use of hardened sha'ts o a 
by small additions of antimony (for ©xam ft: 
ple, 0.9%). 


MATERIALS & METHODS 








he nickel gray irons are very resistant 
iikalis up to high temperatures. Their 
1 resistance is not significantly improved 
Fincreasing the chromium content. An 
ease in the copper content improves 
nly the resistance to sulfuric acid. The 
stance to hydrochloric acid is improved 
the addition of molybdenum and, par- 
larly, of antimony. 


re this 


Y flow 
there 


> tha Daly high chromium steels can be used 
deco BRS the nitric acid industry. The bearing 
prove 


perties of the cast chromium steels with 
erritic-carbidic structure (0.54 to 1.53 
on, 0.84 to 1.32 silicon, 24.90 to 29.64 
omium and 2.25 to 2.70% molybdenum) 
’ considerably better than those of the 
istenitic chromium-nickel steel castings. 
e austenitic-ferritic, chromium-manganese 
t steel, however, has better bearing prop- 
nes. 

Whe final series of tests were made on zinc 
Mpnze, aluminum bronze, lead bronze, a 
md-antimony alloy and three aluminum 
bys. The aluminum bronze has good 
emical resistance. Certain of the alu- 
num alloy bearing materials have good 
uring properties. They have adequate cor- 
ls is ion resistance, however, only to organic 
hum: Magds. (C. H. Meyer. Arch. Eisenhitten- 
evay sen, Vol. 13, 1939/40, pp. 437-444.) 
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94) Improving Ductility of Aluminum 
Sand Casting Alloys 


Condensed from a Paper of the 
American Foundrymen’s Association 


HImprovement in elongation values of 
iS me heat treated aluminum alloys castings 
an be obtained by aging the castings one 
my at room temperature after quenching 
i before artificial aging. This treatment 


ent ftains principally to those aluminum al- 
ring ys in which Mg.Si is the hardening com- 
sion JPOund precipitated upon aging. Two such 
d a fM@oys are 7 silicon—0.3% magnesium, and 
pli: Fe copper—S silicon—0.5% magnesium. 


uric Henose alloys which contain as much as 4% 
fac: JMPPPer, and are hardened by the precipita- 
to 0 of CuAls, are not affected, and cannot 


un’ Be 'Mproved by time delays at room tem- 
meratur 


y 
Bit ag 


_ g at elevated temperatures is con- 
5 au Cte 


mediately after quenching, high 
and hardness are obtained at the 
pe Pease of elongation. 

the fa Oft he time at room temperature be- 
ar eeween nching and artificial aging is not 
not -y ‘ully controlled. Furnace avail- 
be lic labor-shift changes often in- 


parent 


4 i en as . . 
oo ‘ " time interval. In some instances, 
‘ 4 nc ref; . . 
oo - 3 astings are immediately trans- 
Berre fo ; 
; at | aging furnace: in others they 
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We ROT 8s Soldering Success 


on Luster-on* dipped ZINC 
with NEVER-SEVER flux 


You’ve asked for it. We’ve worked to develop it. At last we’ve 
got it — an effective soldering flux that gives a strong, permanent 
bond on the passivated zinc of a Luster-on* treated surface. 

Now you can use Luster-on* more widely than ever. Never- 
Sever flux opens up new applications by the score. Radio and 
electrical parts and toys particularly can save with Luster-on* 
and Never-Sever flux. 

Luster-on* treated zinc plate has a bright attractive finish and 
high corrosion protection. Cost is usually less than half that of 
Cadmium. (Write for proof of this claim.) Protection is equal to 
Cadmium or better. 

Now add the advantage of easy solder-ability and Luster-on* 
leads the field all-ways. 

Send coupon for free sample and folder today. 

* Reg. U. S. Pat. Off. 19 


| THE CHEMICAL CORPORATION . 
54 Waltham Avenue 
| Springfield 9, Mass. 














: | Please send free sample and details on 

THE , NEVER-SEVER soldering flux for zinc, 
; Name eal satel 
CORPORATION iia —— 
| Address = 
$4 Waltham Ave., Springfield 9, Mass a ee 
MATERIALS & METHODS JULY 



























Strip Nickel faster and better 


with... STRIPODE! 


Add STMIPODE wort TO: CUCU CSS 
ular Sulphuric Acid baths and THE CHEMICAL CORPORATION 
watch things speed up! Nickel 54 Waltham Ave., 

comes off more completely in Springfield 9,. Mass. 

less time —and you use less Please send me full . information 
acid to boot! STRIPODE pro- and | gal. trial order of STRIPODE 
tects the base metal, prevents for better nickel stripping. 

pitting and roughening, elim- 


inates the need for polishing EE A ae 
and severe buffing operations. , 

Try STRIPODE — you'll get Firm 

the best kind of job and save 

money besides. S-19 | Address___—_____ _ 


THE CHEMICAL CORPORATION 
54 Waltham Ave., Springfield 9, Massachusetts 


































may be held for a night shift; occasic 
week-ends may involve three or more j, 
of time lag. Such variation of the inte, 
between quenching and artificial aging , 
sults in different physical properties wi) 
a melt. R. A. Quadt. Paper, Am. Fownj 
men’s Assoc., Apr. 28, 1947 Meeting. 
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Surface Hardening Method 
for Aluminum Alloys 


Condensed from “Metallurgia’ 


For some time suitable methods of ; 
face hardening aluminum have 
sought. It has been found that anodizir 
siliconizing, and chromium and nid 
electroplated coatings are not very si 
factory. 

a pg BY —" _A method in which the surface is ¢ 
— riched with copper appears to have pr 


ee eee ee 























ise. The electrodeposition of copper onto : 
POTS ARE H-RAY CONTROLLED | surface by the Travers process proved mo c 
AnD PRESSURE TESTED suitable. The diffusion of the copper ¥ : 
| obtained by heating the duralumin “ 
| FOLLOWING ARE A FEW REPRESEN- | samples at 930 F. Copper oxidized fai de 
TATIVE SIZES | rapidly so the loss of copper as oxide ¥ 
| quite appreciable without the use o r 
SIZES SHOWN IN INCHES — ye. sat —, nit “ 
en, however, reduced oxidation to a neg ; 
6x8 10 x 16 14 x 18 - ‘ “ = x ~ gible degree. 7 
12 0 x 8 x 1 x x y 1, eithg 
et ee th ee rr ee te eee ee siqancries itaiiiber 5 
8x8 12 x 12 14 x 30 18 x 24 24% x 24% plate. Diffusion took place with the form 1 
8 x 10 12x14 14 x 32 18 x 30 25% x 24 tion of two clearly defined layers. The out ‘ 
8x12 12 x 6 14 x 36 19 x 15 27% x 38% layer was identified as CuAl and the ino p 
8x4 12x 18 16 x 14 19 x 16 28 x 24 as CuAls. The copper-rich phase appeat : 
8 x 18 12 x 20 16 x 16 19 x 34 29 x 20 to be more brittle, while the alumio : 
il 8x3 12 x 24 6 x 18 20 x 15 29 x 23% | rich phase seemed to be reasonably duct : 
8% x 10 12 x 30 " . | With a sufficiently long diffusion, only # . 
8% x10% 12x 64 se. Bee wm | CuAl btained 
! %xW7% 12% 32 16 x 24 20x20 334 x 21 Baer a ei ee et taal 
10 x 10 12% x14 16 x 27 20 x 30 36 x 30 — Gre rte alate 
20 x 34 36 x 36 prevented oxidation during diffusion at 
1 x 12 4x 16 x 30 but the phase formed on the outer sutli 
10 x 12 4x4 16% x 7 » x 80 ai x 40 was considerably softer than the ph 
10 x 14 14 x 16 Wh x 12 20% x 24 41 x 32 obtained in the absence of nickel 








| Knoop hardness (50 g. load) of the \u 
| was about 550 (580 V.P.H.) and of! 
CuAls, 420 (390 V.P.H.). 
By careful control, it is thus possibit ' 
obtain a hard surface layer of reasoné) 
good uniformity. In practice it would 4 
All pots are X-RAY controlled and pressure tested—l00% X-RAY pear advisable either to remove t! eee 
inspection available. rich phase mechanically or to select | 
and diffusion conditions that w 


When you order your THERMALLOY pot from stock patterns, you 
save money and valuable replacement time. The chances are 
good we have a pot size to fit your furnace. 


a uniform, aluminum-rich phase 4 ° 

AMSCO ALLOY and THERM- surface. It is considered that the corros' 
. resistance would be good if the coating © 

ALLOY are identical sani abel: hecednntientiadides: € | 








rosion resistance would be consiccrao') “ 
duced in the event of an umsoun: coe 


bins0 


TG COMTUCNEM TICLE «oc scare daring service. (K, Gob 


| & B. W. Mott. Metallurgia, Vo 
1947, pp. 201-204.) 
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laminated Plastics 


LOW-PRESSURE LAMINATING OF PLAS- 
rics. By J. S. Hicks. Published by Rein- 
hold Publishing Corp., New York 18, 
1947. Cloth, 64% x 91% im., 171 pages. 


Price $4.50. This is another in the Rein- 


hold Plastics Series of books. The subject, 


the low-pressure laminating and fabricat- 


ing of plastics, is very young, dating only 
from about V-J day. It is one of the most 
enificant advances made recently in the 
plastics field. 

This book is intended to outline the 
several steps mecessary to fabricate a 
laminate, to point out sources of necessary 
materials, and to mention some pitfalls to 

avoided. The fundamental elements 
nd guiding principles are described so 
that to the novice the field of plastics will 
appear neither as a hodge-podge nor as a 
final well-organized fund of information. 

Most of the information presented is a 
result of war experience. Full operating 
details and descriptions are given. The 
text is fully illustrated with 100 pictures 
showing laminating operations in all the 
steps. Names and addresses of necessary 
raw material and equipment suppliers are 

luded, as is also a complete bibliog- 
rapny. 

The text is clearly and concisely written. 
The book will appeal to plastics engineers, 
glass technologists, and manufacturers of 
plastic process equipment. There are eight 
hapters. The authors hold responsible 
—— with the Owens-Corning Fiber- 
glas Corp. of Toledo, Ohio. 


Utilizing the Heat Treating Process 


MANUAL FOR HEAT TREATING SERV- 
Published by Metal Treating Insti- 
New York, 1946. Looseleaf farbrik- 
inder, 814 x11 in., 67 pages. Price 
This manual is designed to help 
facturers get the full advantages of 
ercial heat-treating services. Its pur- 
s threefold: (1) “to point out the 
ities of heat treating as a means 
reasing the quality and decreasing 
t of metal parts and products’; (2) 
quaint the nontechnical manufac- 
with the basic fundamentals of heat 
2”; and (3) “to indicate how heat 
g services should be ordered so 
the commercial heat treater may 
the specific requirements of the 
acturer.” 
re are 15 sections in which there 


all ies 
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Holcroft furnace for carbo-nit- 
riding bulk-loaded automotive 
parts. Has automatic quench 
and draw. 


A SUPERIOR CASE-HARDENING PROCESS 


& fry 
wor Lg 7 
be, , 4a 
; S 


Developed by ,s4, VefAte 


’ ai : ined A 
A . a rw 
SOG oo = as 
ey * + 


C Aspounrepne provides a ‘gas cyanided’’ case by 
heating the work in a controlled atmosphere composed of 
generator gas, hydrocarbon gas and ammonia. This Holcroft 
process uses continuous-type furnaces such as the unit shown 
above, and offers these advantages: 


] Low operating cost—often as low as one-fourth 
that of liquid cyaniding. 


= Superior wear resistance—greater than with 
carburizing. 


3 Greater depth of hardenable case obtained per 
unit of time than by carburizing at the same 
temperature. 


4 Minimum distortion through low-temperature 
operation and slow cooling when required. 


5 Applicable to both plain carbon and alloy steels. 


Although the theory behind carbo-nitriding is mentioned in a 
patent issued in 1883, it was not applied to high-production 
furnaces until rediscovered independently by Holcroft & 
Company in 1936. The first furnaces of this type, built 11 years 
ago, are still in operation; and many other production furnaces 
installed since then have further proven the merits of this 
process. 


The Holcroft engineering leadership which developed 
carbo-nitriding is available to serve you—offering the 
advanced features and specialized design which assure 
better results at lower cost in heat treat work of every kind. 
We invite your inquiries. 


PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 
SINCE 1916 





enn a 
ome: G HOLCROFT 4 ¢ COMPANY « omni ROFT | as 
——— TRONT | 6545 EPWORTH BOULEVARD 
DETROIT 10 ° MICHIGAN 
Chicago 3: C. H. Martin ° Houston 1: R. E. McArdle 
1017 Peoples Gas Bidg. 5724 Navigation Bivd. 


Canada: Walker Metal Products, Ltd., Walkerville, Ontario 
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TO MULTIPLY 
THE RANGE OF YOUR 


PYROMETER INSTRUMENTS 


ENGELHARD manufactures a complete range of assembled 
thermocouples consisting of thermo-elements with insulators, 
protection tubes, terminal heads, couplings and various 
accessories. Thermo-elements may be platinum vs. 90% 
platinum 10% Rhodium, Reclaiming Platinum vs. Platinum 
Rhodium, Chromel vs. Alumel, Iron vs. Constantan and 


Copper vs. Constantan. 


Selection Is Important 


ENGELHARD assembled Thermocouples insure maximum 
efficiency from their pyrometer instruments because each is 
made up from selected individual parts, chosen because of 


their ability to meet the requirements of a specific application. 


Whether the atmosphere encountered is reducing, oxidizing 
or corrosive—the maximum temperatures likely to be en- 
countered, probable quick changes in temperatures, how 
often the thermocouple will be removed or the lead wires 
disconnected—these are only a few of the main points in 


successful thermocouple selection. 


Take your Thermocouple problems to Engelhard! 


CHARLES ENGELHARD, INCORPORATED 


90 CHESTNUT ST., NEWARK, NEW JERSEY 























are 12 tables. One section is made up of 
seven useful tables. Each section is wel| 
illustrated with practical views. The titles 
of the sections follow: Choosing the Stee! 
for the Job; Peacetime “NE” Steels 
Machinability; Grinding; Relationship oj 
Heat Treating to Design; Basic Principles 
of Heat Treating; Types of Heat Trea. 
ments; Nonferrous Heat Treating and 
Brazing; Cold Treating; Steel Surfaces. 
Inspection and Testing; How to Orde 
Heat Treating; Glossary of Metallurgical 
Terms; Useful Tables; and Topical Index. 


The Engineer as a Civic Person 


THE ENGINEER IN SOCIETY. By Jobn 
Mills. Published by D. Van Nostrand 
Co., Inc., New York, 1946. Cloth, 514 x 
8 in., 196 pages. Price $2.50. This is not 
a technical book. It is described as “s 
brilliant and provocative book about engi- 
neers and scientists and their relationship 
to the economics and politics of our 
world.” It is presented in a chatty style. 

The author spent 45 yr. of intimate 
association with creative workers in 
science—-10 yr. in teaching; 10 yr. as 
a research engineer in telephony, wire and 
radio; 5 yr. in personnel work for the 
Bell Telephone Laboratories; and then 
20 yr. in assisting colleagues in the pub- 
lication of the results of their research. 
Observations and conclusions from these 
45 yr. are presented—years that saw the 
initiation of industrial research and _ its 
rapid expansion. 

The 18 chapters are grouped under 
the following broad titles: What Manner 
of Men; Scientists Gone Executive; Salary 
Curves; A Course for Action; Exposition 
for Engineers. 


Metallurgy 


METALLURGY—THIRD EDITION. By Car! 
G. Johnson. Published by American Tech 
nical Society, Chicago, Ill., 1946. Cloth, 
S3H%4xBY in., 418 pages. Price $5.00 
This, like the previous editions, is an excel- 
lent elementary review, which presents in 
a simple manner some of the available 
knowledge concerning the manufacture 
and behavior of the many metals and 
alloys in use in our modern civilization 
In the new edition information has been 
added on bearing alloys, aluminum alloys, 
copper and copper alloys, alloy steels, 
cast iron, and heat treatments. Practical 
up-to-date information is included covet 
ing the extraction of metals from their 
ores as well as on the refining and alloy- 
ing operations. | 

The equipment used and the method 
of making microscopic examinations ar¢ 
discussed in simple language. There ar¢ 
groups of quiz questions after each chap- 
ter. A comprehensive list of reading refet- 
ences is included, as well as a glossary © 
commonly used terms. 

The titles of the 16 chapters follow: 
Properties of Metals and Tests to Deter 
mine Their Uses; Chemical Metallurgy: 
Producing Iron and Steel; Physical Metal- 
lurgy; The Theory of Alloys; Shaping °¢ 
Forming Metals; Bearing Metals; Light 


MATERIALS & METHODS 
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Metals and Alloys; Copper and Its Alloys; 
Man’s Servant; Heat Treatments 


P of | og el; Surface Treatments; Alloy or 
well Spe Steels; Classification of Steels; Cast 
les hes ind Powder Metallurgy. 
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* F Machine Elements and Mechanisms 


reat. fn 
and [i fLEMENTS OF MECHANISM — SIXTH 
ces; FP Eprrion. By Peter Schwamb, A. L. Merrill 
rder > &W.H. James. (Revised by V. L. Dough- 
ical tie.) Published by John Wiley & Sons, 
dex. FP inc, New York, 1947. Cloth, 6 x 9% in., 
) 428 pages. Price $4.00. This edition has 

been completely revised by Mr. Doughtie, 

who is professor of mechanical engi- 

neering at the University of Texas. In the 

obn revision of this well-established textbook, 
and he has kept two aims in mind: Retention 


l, of fundamentals, and the use of current 





a terminology, notation, standards, illustra- 
“, [Be tions, and examples. 

agi- This is an authoritative book which 
hip gives the fundamental principles of kine- 
our matics in the field of mechanical move- 


vle ments. Principal machine elements are 
selected, and a study presented of their 


late 
in motions when combined in certain ways. 
as The sixth edition, completely revised to 
ind fe offer recent data on the subject, maintains 


the [me the sound basic approach of the original 
» authors. Laboratory problems emphasizing 


Soctery 33p Annuat Tecunicat Sessions. 

on Published by American Electroplaters’ Society, 

Box 168, Jenkintown, Pa., 1946. Cloth, 6% x 
Y% inm., 312 pages. Price $6.50. Comprises the 
ers presented at the Society’s annual meeting 
1946 


The famous Speed Graphic Camera 


1eN 

= 5 ‘ ‘ . 

ah, practical application of theory are in- 

ch, [gy cluded for the first time. A large number | 
ese of line drawings are copiously used to | 
the [me illustrate the chapters and the problems. | 
it | 
‘et J Other New Books | 
ner ; | 
ae ProceeDINGs OF THE AmeRICcAN ELECTROPLATERS | 





Macuine-Suop Estimatinc. By W. 4. Nordhoff. 


Published by McGraw-Hill Book Co., Inc., New 
. York, 1947. Cloth, 5% x 8% in. 486 pages. | Graflex, Inc., manufacturers of famous photographic 
| Price $6.00. With the help of these data an equipment since 1890, have found in the proper 


trained person can do an efficient job of esti- 

th, mating in a relatively short time with very little 
1) supervision. There are 24 chapters; over 90 
problems are interspersed in most of the chapters. 


LEA Method and LEA Compound the solution to 
a difficult finishing problem on the yoke of the 


| 
| 
‘9 | Tue New Prastics—Tuirp Paintinc. By H. R. | 


el. famous Speed Graphic. 

Simonds, M. H. Bigelow, assisted by J. V. Sher- . . 
ble mon. Published by D. Van Nostrand Co., Inc. LEA's work at Graflex, Inc. is another example of 
ir New York, 1945, Cloth, 5%4 * 8% in., 320 pages. the wide versatility enjoyed by LEA Methods and 
nd Price $4.50. Assembles information on all the . . » 
A important plastics materials developed since 1940. | LEA Compounds. If you are burring, polishing or 
ao Poo ction Processes—Tueir InFLueNce on | buffing metals, plastics or woods, you should con- 
nah Vesicn. By Roger W. Bolz. Published by Penton inishi in 
ys Publishing Co., Cleveland 13, Ohio, 1946. Heavy | sult a LEA Finishing Eng eer. He may be able to 
Is, paper, 8% #11 in., 100 pages. Price $1.00. Con- | assist you in cutting costs, cutting production time 
cal series of is. articles published in Machine ; ; : ; ini 
: Desicn tsom Joly 1945 thoeah September 1946, | and in improving the quality of finish on your 

g broaching, die forging, stamping, flame products. 


, cold heading, shot peening. 


F Prenty. By Walter Dorwin Teague. 
1 by Harcourt, Brace §S Co., New York, 
th, 5% x 8% in., 819 pages. Price $3.00. 
a famous industrial designer, dis- 
alloys and synthetic materials, new 

I power, new houses and communities, 
and ships and automobiles 


is Conmnaaet Culiens sr Mas Gass ay | L E A MANUFACTURING C Oc 


d aber &F H. J. McDonald. Published by 
2 Orr Publishing Co., Pittsburgh 12, Pa. 

\ ; i aper, S534 x 8% in., 94 pages. Price 

1 this publication a theory of stress cor- 

presented. The importance of nitrogen 

tor is also discussed. There are eight 
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Engineering Shop Notes 


Some of the important features to be 
worked for when designing a drill jig 
are accuracy, simplicity and quick acting. 
Here is a jig for a connector that has all 
three of these features, 

The connector is made from a steel 
casting in which two holes are drilled and 
which are later tapped with l-in. 14 
threads. Bosses on both surfaces of the 
holes must also be machined to a width 
of 1 in. 

The drill jig designed to perform these 
operations is made with a base “A” to 
which is attached, by means of screws, jig 
plate “B”’. In the plate are located drill 
guide bushings “K”. 

At one end of the jig base is a fixed 
locating V-block “C”. At the opposite 
end of the jig is another locating V- 
block “D”. However, this member is not 
fixed but is free to slide longitudinally. 
This V-block is made with a projection 
“E”, which sets into a machined recess 





a’ THE CONNECT 


Front view of drill jig with a connector 
in place. 


in the jig base. In front of this projection 
is a tension spring “F”’, which bears 
against the projection at one end and 
against the end of the machined recess 
at the opposite end. A cam “G’,, operated 
by a handle, is located so that when the 
cam is rotated, pressure can be exerted 
on the outer surface of the movable V- 
block. 

To use the drill jig the cam handle is 
raised to remove the pressure from the 
movable V-block and as this is removed 
the spring “F’ acting on the projection 
“E” forces back the movable locating V- 
block. 

The operator now slides one end of the 
connector into the fixed V-block and the 
opposite end of the connector into the 
movable locating V-block. The operator 
pulls down the cam handle and as the 
cam is rotated the V-block pushes the 
connector back into position into the 
fixed block. 

The thumb screw “H” is then tightened, 
which holds the piece in position. A hole 
can then be drilled to suit the 1-in. 14 
threads, the drill being guided through 
the bushing “J”. This bushing is then 
removed and placed in the fixed bushing 
“K” and the drilling operation repeated. 

The movable bushing is then removed 
from the jig and the two drilled holes are 
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A Quick Acting Drill Jig 


by Robert Mawson 


tapped. The upper surfaces of the bosses 
are next faced, the tool being guided 
through the bushings “K”, using a stop 
collar on the facing tool to determine the 
correct depth of machining. Pressure on 
the thumb screw is then released, the 
cam operated by the handle and the piece 
removed from the drill jig. 

The connector is now turned over and 


located and placed in the jig again jp 
a similar manner as described. The two 
bosses can now be faced to the prope; 
width using the same facing tool, afte; 
the stop collars have been reset to the 
new position, and the machining oper. 
tions are completed. The piece is theo 
removed from the jig in the manne 
already described. 





Spray Quench for Tubular Assemblies 


by Walter H. Holcroft, 
Holcroft & Co. 


In heat treating applications, spray 
quenching should not be overlooked, for 
where it can be used it will often reduce 
considerably the time required for the 
quenching operation. 

A recently-installed Holcroft car hearth 
type furnace for stabilizing welded chro- 
mium-nickel steel assemblies features a 
water spray quenching arrangement that 
cools the entire load in 3 min. This 
installation is designed for handling bulky 
and odd-shaped tubular assemblies, and 
has a capacity of 10 tons. 

The heat treatment consists of bringing 
the load to 1950 F, holding it at that 
temperature until the carbides go back 





into solution, and cooling rapidly through 
the carbide precipitation range (1600 to 
800 F) to hold the carbides in solution. 
The furnace heats the work to 1950 F 
in 4 hr., and maintains that temperature 
within plus or minus 10 F, throughout 
the load. 

Using more than 100 high-volume 
nozzles, the spray system supplies the 
unusually heavy flow of water required t 
cool the 10-ton load and car hearth in the 
specified time of 3 min. To avoid the 
use of excessively large water mains, the 
system is fed from a large overhead stor- 
age tank, which is refilled between 
quenches. 


A view of the spray quench arrangement for handling large and bulky part: 


MATERIALS & METHODS 








MAY DO IT BETTER 


In aircraft, motorcycles, speed boats, tractors, motor 
buses—internal combustion engines which must maintain 
highest efficiency depend upon the magneto. Unfailingly, it 
provides a HOT SPARK. After prolonged periods of idleness, 
magneto-equipped engines kick over instantly, even after 

they have been subjected to adverse temperatures or excessive 
moisture. The “Packaged Energy” of the permanent 

magnet within the magneto is the secret of 

this exceptional performance. 


ERMANENT MAGNETS 


3 
3 


Magnetos made several decades ago are still functioning 
efficiently. Today, however, the development of Alnico 
magnetic materials has made possible the production 

_ of modern magnetos which, though amazingly more 
/ compact in design, are even more efficient in performance. 
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Modern Specialty Designing 


Results during wartime proved that the engi- 
neers of the parts manufacturer are best equip- 
ped to design component parts. The Indiana 
Steel Products Company has always welcomed 


; Te Stacy Watch INDALLOY 
such assignments. We take pride in providing atch for I! LLOY 


Growth Comes from Service 





the outstanding design and engineering serv- 
ice in the permanent magnet industry. Our 
engineers will welcome the opportunity to 
assist you in your magnet problems. They can 
consult with you, too, about the assembly of 
rotors or flywheels which may greatly reduce 
your production costs. 


At Valparaiso, Indiana, we have 
the largest plant in the world de- 
voted exclusively to the production 
of permanent magnets. Special 
magnetic materials and assemblies 
are produced at our new Sawmill 
River plant located at Chauncey, 
Westchester County, N. Y. 





From these plants come perma- 
nent magnets of every size, type, 
design, and material. Materials in- 
clude Alnico I, ll, lll, IV, V, VI, and 
Xil, Chrome, Tungsten, and Cobalt, 
the new Cunico, Cunife | and Cunife 
ll, Vectolite, and Silmanal, as well 
as Sintered Magnets and our new 
Hyflux magnetic recording tape. 


* THE INDIANA STEEL PRODUCTS COMPANY 
~RODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. PLANTS { eon ai mrt 
ys ULY, 1947 























Materials 





Magnetic Materials. The comparative prop- 
erties of the wide range of magnetic steels 
and alloys now being produced for every 
branch of the electrical industry are in- 
cluded in this 32-page brochure offered by 
Allegheny-Ludlum Steel Corp. (1) 


Ceramics. A detailed table on the mechani- 
cal and electrical properties of AlSiMag 
ceramics, their tolerances, and graphs on 
their linear thermal expansion and dielectric 
strength are all included in a complete 
wall chart, No. 346, offered by American 
Lava Corp. (2) 


Nickel Steel Tubing. The mechanical and 
working characteristics, heat treating be- 
havior, and weldability of a newly developed 
9% nickel steel tubing produced by Bab- 
cock & Wilcox Tube Co. are described and 
illustrated in a 10-page bulletin, No. TR- 
508. (3) 


Carbide Tools. A new 16-page, illustrated 
supplement, No. GT-199, to its general 
carbide tool catalog, listing new products, 
specifications and price changes, is available 
from Carboloy Co., Inc. (4) 


Oil Cushion Bearings and Machine Parts. 
The advantages of using Oilite heavy-duty 
oil-cushion self-lubricating bearings and 
machine parts are given by the Chrysler 
Corp. in an 8-page, illustrated bulletin. (5) 


Laminated Phenolic Plastic. Complete data 
on Dilecto, a laminated phenolic plastic, 
including its mechanical and electrical prop- 
erties, specifications, etc., are presented by 
Continental-Diamond Fibre Co. in a 42- 
page, illustrated catalog, No. DO46. (6) 


Plastics. The facilities of the Continental 
Plastics Corp. for producing custom-molded 
plastic products and parts are discussed in a 
4-page, illustrated bulletin, 1b-15. (7) 


Molded Plastics. The engineering facilities, 
machinery, personnel and space of the Harry 
Davies Molding Co. for producing custom 
molded plastics are pictorially displayed in 
a 4-page bulletin. (8) 


Extruded Plastics. An attractive, 34-page, 
illustrated book offered by Detroit Macoid 
Corp. discusses in detail the manufacture, 
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application “and Sel ion of all extriaded 
plastics. Hen * 


Silicones. Two integesting articles on) how 
silicones are made,/what they can d 







P. 
(10) 


Plastics and Metals. A wide vasiety bE orna- 
mental plastics, stamped, rolled, and formed 
metals, rubber-like plastics, plagtic and 
metal combinations, etc. produced4by Elec- 
tric Auto-Lite Co. are pictorially displayed 
in a colorful 16-page bulletin. (11) 


Plastics. A wide variety of products made 
with Velon plastics are profusely illustrated 
and described in an attractive, 12-page bul- 
letin issued by Firestone Industrial Products 

(12) 


Molded Plastics. The complete facilities of 
the Grigoleit Co. for producing molded 
plastic products in thermosetting and ther- 
moplastic materials for a wide range of 
applications are discussed in a 4-page book- 
let. (13) 


Stainless-Clad Steels. Numerous tables show- 
ing the resistance of stainless-clad steels to 
corrosion are included in this 16-page, il- 
lustrated bulletin, No. 338, just released 
by the Lukens Steel Co. (14) 


Laminated and Solid Precious Metals. Com- 
plete data on fabricated parts and assem- 
blies, bar contact material and precious 
metal solders are presented by D. E. Make- 
peace Co. in a 4-page, illustrated bulletin. 

(15) 


Plastic Molding. Complete data on the com- 
pression and injection molding, design engi- 
neering, mold making and finishing of 
plastics are presented by Modern Plastics 
Corp. in a 6-page, illustrated folder. (16) 


Perforated Metals. The perforation of steel, 
brass, copper, Monel, zinc, lead, etc. as 
specified for all kinds of screens is pro- 
fusely illustrated and described in an 8- 
page, pocket-size folder, offered by Charles 
Mundt & Sons. (17) 


Plastics. Complete data on various Plaskon 
materials, including plastic molding com- 
pounds, resin glues and resins, are presented 
by the Plaskon Div., Libbey-Owens-Ford 
Glass Co. in a 4-page, illustrated bulletin. 

(18) 


Powdered Metal Parts. Typical applications 
of various powdered metal parts produced 
by the Powdered Metal Products Corp. are 
presented in a 4-page, illustrated bulletin. 


(19) 
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fugally cast tubular bushing stock and cis © 
cast solid bat jstock in a wide range @Kauk. 
& said 


diameters and st dard 13-in. lengths, sen 
finished, is IP lene’ by Shenango-Pe 
Mold Co. in/ 4 fi-page, illustrated bullewim. 
No. 145. (2 - 
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Garbon-Grapl te. The characteristics afore 
typical” cations of Graphiter, a carbo 
graphite material, are discussed in an 4 
tractive, 40-page, illustrated catalog, issu 
by the U. S. Graphite Co. (22 
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Hard Surfacing by Fusion Welding. Coo 
plete data on hard surfacing by fusi 
welding are presented by American Brit 
Shoe Co. in a 100-page book written | 
H. S. Avery. This book is fully illustrated 
and contains numerous photomicrogsi 
tables and diagrams. £)) 


Rust Remover. Technical Service Data Sh 

No. 3-1-1-2, four pages, illustrates hov 
Deoxidine, a phosphoric acid metal cleast 
and rust remover, removes grease, oil 0 
rust, and cleans and conditions metals «0 
rectly for painting. American Chemidl 
Paint Co. (24 


Welding Brass and Tin Bronzes. Recot" 
mended electrodes, polarity and curfttl 
amperage and voltage, preparation and 
tailed procedures of welding brass and tf 
bronzes are all contained in a group @ 
procedure sheets, No. W7-10, issued ¥ 
Ampco Metal, Inc. (2) 


Metal Coating. Tuf-On P-70 Pri-Met, new 
chemical prime coat for maximum adhe 
sion on brass, steel, tin, cadmium, | 
zinc, etc., is discussed in a 4-page bulletit, 
No. 101, offered by Brooklyn Varnish Mis 
Co., Inc. Specifications are included. (25) 


Spacers. This 20-page, illustrated bullet! 
discusses the Man-Au-Trol spacer, 4 @ 
applied to radial or upright drilling ™ 


MATERIALS & METHODS 
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New Materials and Equipment 
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Designed for repetitive boring operations, 
ind chilis new boring tool manufactured by the 
range MK aukauna Machine Corp., Kaukauna, Wis., 
hs, seu. said to be efficient and economical on any 
180-Pea of boring work of more than three 
bulle bieces. Without changing cutter bits, it is 
bossible to rough, semi-finish and finish 
CS aMore. To do this, the boring head, which is 


of cenyi 


| CAD ounted on an eccentric arbor, is indexed 
a a0 or individual cuts. 
B, ssutg 


(2 The tool is used for stub bar boring only 
nd is especially adapted for rapid standard 
br heavy duty precision work. Either car- 
ide cutting tools or high-speed steel bits 
may be used. 

These boring tools consist of the follow- 
ing parts: alloy steel, heat treated integral 
centric arbor and shank, a detachable 
boring head, drive key and knurled lock 
wt. The end of the eccentric arbor is 
hreaded to receive the lock nut and it, in 
urn, is tightened with a spanner wrench to 
secure the boring head to the arbor body. 
he drive key projects from the body of the 
bor. This key snugly fits into each of the 
hree slots in the boring head and serves 
ts the indexing stops for the cutters. 

Using ordinary 3¢ by %-in. tool bits 
and different diameter heads, it is possible 
to bore any size holes from 4 to 8% in. in 
a. Tool bits can be adjusted in each size 
head to give a range of approximately 3-in. 
atiation of dia. 
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Boring Head Designed for Repetitive Boring Operations 


A heavy duty series of heads and arbors 
are also available. These heads are designed 
for 42 by 4-in. tool bits and have a range 
of bore sizes from 47% to 11% in. dia. In 
this head tool bits can be adjusted to give 
a variation of approximately 1 in. in dia. 

A lighter Kwik-Size boring tool, using 
3g by 3@-in. tool bits has a boring range 
from 24 to 5 in. dia. 


A New Cleaning Compound for Aluminum 


A new metal cleaning compound espe- 
cially designed for cleaning aluminum, de- 
signated as Optimus No. 101A, has been 
announced by Optimus Detergents Co., 100 
Water St., Matawan, N. J. It is a blend of 
medium duty alkaline cleaner, including 
special water softening materials and in- 
hibitors to prevent attack on the metal. It 
is particularly effective for cleaning dirt, 
grease and oil. 

It can also be used as a soak cleaner for 
ferrous metals other than aluminum, such 
as die castings, brass, bronze, pewter, etc. 
In this application, the work can be made 
the cathode and cleaned electrically. With 
aluminum, the electro-cleaning application 
does not apply. 

The cleaner includes a synthetic wetting 
agent and is suitable for hot tank applica- 
tions. A mild, non-etching type of cleaner, 
it can be used in small concentrations, with 
temperature ranging between 140 and 180 F. 

A similar material, Optimus No. 101, is 
applicable for machine washing operations, 
where the presence of foaming is unde- 
sirable. 


Electric Box Furnaces 
Use Recirculating Air Draw Principle 


Two new forced circulation furnaces, ne 
for temperatures to 900 F, and the other 
for operation to 1200 F, have been devel- 


oped by Cooley Electric Manufacturing 
Corp., Indianapolis, Ind. 

They may be used for tempering or draw- 
ing of both carbon and high-speed steels, 
nonferrous heat treating, etc. They are 
suitable for tool and die tempering, par- 
ticularly when made of high-speed steel, 
since furnace recovery time is rapid and the 
double temper of high-speed steel is easily 
obtained. The two furnaces are also suited 


r 





The recirculating air draw type electric box 

furnaces provide rapid, uniform heating for 

tempering and other operations at‘ tempera- 
tures below 1200 F. 


to production of small parts, and for lab- 
oratory testing of paints and plastics. 

A temperature uniformity of plus 5 minus 
0 deg. is claimed for these furnaces. Tem- 
perature control is effected by means of a 
new Cooley power modifier, built into both 
furnaces, and operating with an indicating 
pyrometer. The modifier corrects tempera- 
ture lag behind the pyrometer reading, 
characteristic in electric furnaces and sub- 
stantial when operating below 1200 F. 
Overshooting of the pyrometer is eliminated. 

The furnace chambers are completely 
metal lined, using mild steel in the 900 F 
model, and stainless steel in the 1200 F 
model. The chamber size is 10 in. wide, 
6 in. high and 14 in. deep. Either furnace 
will accommodate 50 |b. of parts. For light 
work, an intermediate plate or shelf can be 
inserted on the horizontal rails at the 
chamber sides to double the hearth area. 
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Mash Seam Welder Has Three Dual Welding Heads 


A new, mash seam welder with three 
dual welding heads has been developed by 
the Federal Machine & Welder Co., Warren, 
Ohio. The first unit delivered is being used 
for making refrigerator food compartment 
liners. 

The machine is provided with three 300- 
kva. water-cooled welding transformers 
wound for 440-v., 60-cycle, single-phase a.c. 
power supply, with individual 16-step heat 
regulators. One welding transformer is 
mounted in each of the three dual welding 
heads. The welding wheel spindles are 
internally water cooled. 

The main frame of the machine has 
special provisions for the traveling fixture 
carriage and the three traveling duplex 
seam welding heads. The equipment has 
its own hydraulic system complete with 
hydraulic pumping unit and oil cooling 


reservoir for supplying hydraulic fluid under 
pressure to the welding head traveling 
cylinders and fixture carriage actuating cyl- 
inder. Each of the six welding heads is 
provided with its individual air cylinder for 
applying weld pressure. 

The welding heads are angularly mounted 
to accommodate the welding of the liners, 
which occurs at a 45-deg. angle. The weld- 
ing heads are manually adjustable, both 
vertically and laterally, to accommodate 
welding of the various size liners. Changes 
in weld travel length of the welding heads 
are accomplished by changing limit switch 
settings. 

The mash seam type of weld is said to be 
superior to the standard overlapping type 
seam weld as it requires no finishing or 
dressing, and the enamel may be applied 
directly. 





The new mash seam welder ready to weld the seams on a refrigerator food compart- 
ment liner. 





Three New Rack Coating Materials 


A newly developed material designed for 
the insulation and protection of plating 
racks and metal parts exposed to the cor- 
rosive conditions which are normally en- 
countered in the cleaning and electrodepo- 
sition of metals, has been announced by 
U. S. Stoneware, Akron 9, Ohio. The coat- 
ing, called Coating 266, is resistant to all 
plating solutions, including hot alkaline 
cleaners. Usually two dips are sufficient to 
give a satisfactory coating thickness. It re- 
quires 20 to 30 min. drying time per coat. 
The coating will withstand 90-deg. bends 
without cracking and is non-conducting, 
both anodic and cathodic. 

A complete line of rack enamels and 
stop-off lacquers has been developed by the 
Maas & Waldstein Co., Newark, N. J. 
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These rack enamels and stop-off lacquers 
have good adhesion and resistance in the 
acid and alkaline solutions employed in 
electroplating processes. They are said to be 
easy and economical to use and provide 
effective insulation. 

A new vinyl type coating has recently 
been introduced by Hedl Process Equipment 
Corp., Cleveland, for tanks and rack fixtures 
used in the plating and chemical industries. 
The new coating, designated as Heilex 445, 
has resistance to chemicals and is said to 
have a tough surface and high bonding 
characteristics. Acids such as sulfuric, hy- 
drofluoric, hydrochloric as well as nitric and 
chromic oxidizing acids have no deteriorat- 
ing effect. 

Physically, this plastic is rubbery and 
























































tough. If damaged by sharp objects it 
be repaired on job site with a patch 
material. Another unique property j; . 
negligible effect of temperatures yp : 


boiling. Ru 
The coating is being used on ta, . 
stanchions, fixtures, tanks in copper, nid ~ 


and chrome sequence. It protects the plas ch. 
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Pedestal Type Spot Welders fe" 


i ake: 


Adaptable to Job Welding trom 


| 

A new line of 30-, 50- and 75-Ly, a 
pedestal type spot welding machines hy ine 
been introduced by Progressive Welder (; 
3050 E. Outer Drive, Detroit. 

Removable sheet metal panels and a {ij 
length door on the left side makes accessib 
all units contained in the machine, j 
cluding transformer, heat controls, wag 
piping. The right side of the machix 
column is clear so that it can be used fy 
side mounting of electronic or other weld 
ing controls. 

From a _ performance standpoint, tk 
machines are designed to provide bo 
adaptability for job welding runs and hig 
output rates. To facilitate miscellaneoy 
spot welding, knees are quick-adjustabk 
maximum stroke is 24 in., and differes 
types of interchangeable electrode holden 
are available. ” 

Correct pressure regulation is provide 
by a pressure gage at the front in the he 
of the machine. Alongside this gage ‘i 
knob to regulate the pressure. Weldis 
arms are of large diameter. For deep thro 
machine support, arms bracing the weldis 


One of the new pedestal spot wel 
low inertia head. 


arms are recommended to obtain maxim 
benefit from the rigid frame. | 

Jobs normally requiring swiveling *” 
construction to clear the work cao ® 
handled on these machines as ¢ 
of the large throat opening, up to |2'2"™ 
provided. 


MATERIALS & METHOD 


































Rubber-Bonded Abrasives 
Now Produced in Stick Form 


Rubber-bonded abrasives in stick form 
- now available from Sandusky Abrasive 
‘heel Co., 698 W. Ransom St., Kalamazoo, 
ich. They come in a wide variety of sizes 
4 shapes, and are useful for light grind- 
g, cleaning, deburring, rust removal, 
harpening, honing, polishing, etc. 

The sticks can be cut and shaped for dif- 
rent finishing contours, grooves and beads. 
ey can be cut with a jack-knife, file, 
rinding wheel, hacksaw or bandsaw. This 
Makes it possible for tool and die men, pat- 
ternmakers, machinists, mechanics and 
hers to cut special shapes to fit the de- 
urring, finishing, or polishing operation 
ing performed. 
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lere shown is an abrasive stick in a lathe 


>rovidel tool post finishing a round shaft. 


he hei 

ige isi ‘ ; : : 

W eldins If desired, abrasive stick can be fastened 
p throw in the tool post of a lathe for finishing 
weldinigmmePerations on journals, rolls, shafts, spindles, 


etc. For finishing operations and polishing 
mhreads, grooves, corners, curves, contours 
and holes, the triangular shaped and round 
shaped sticks are best suited. 

The abrasive sticks are available in 3-, 
6- and 8-in. lengths. They are made in 
sthree grains—fine, medium and coarse— 
and standard shapes include rectangular, 
Square, triangular and round. The sizes 
range from 14-in. dia. round shape to 8 by 
| by 4 in. in the rectangular sticks. Blocks 
are also available, 4 by 4 by 34 in. for 
large area finishing operation. 


Sealing and Insulating Compound 
is Non- Flammable 


_ A non-burning plastic sealing and insu- 
‘ating compound for such applications as 





)Sealing cable ends and connections and ter- 
» inal boxes has been announced by Na 
tonal Fy gineering Products, Inc., Com- 

merce Savings Bldg., Washington, 4. 
ximus The compound, called Tempseal, is resis- 
B® 2% to water and is said not to harden and 
ig ' p Will not crack or craze due to vibration. It 
van  S Non-toxic and is resistant to heat up to 
~_ ' 400 F. The insulation resistance is 1000 
1) 10s BS Megoh; dielectric strength is 1500 v. 

Minimum 
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New Welding Electrodes Announced 


An improved electrode, originally devel- 
oped for use by the aircraft industry in 
welding assemblies to be heat treated after 
welding, has been announced by the Air 
Reduction Sales Co., 60 E. 42nd St., New 
York 17. 

Designated Airco No. 190, it is said to 
have two advantages over its predecessor. 
One, when welding high strength chromium- 
moly aircraft steels, the necessity for preheat- 
ing is minimized. Also, this electrode is less 
conducive to cracking adjacent to the weld 
area and between the layers of weld metal 
when preheating is not employed. It will 
give tensile strengths up to approximately 
150,000 psi., and produce welds more duc- 
tile than those previously obtained. Al- 
though particularly applicable to the aircraft 
field, this electrode can also be used on 
alloy steels where high tensile strengths are 


required. It can be obtained in 3/32-, 1/8-, 
5/32- and 3/16-in. dia. 

Another welding rod announced by Airco 
is the Airco No. 23A, a silicon-copper 
analysis. It is for copper welding and re- 
places a phosphorus-deoxidized copper anal- 
ysis. 

A new line of tungsten electrodes for 
atomic-hydrogen and Inert-Arc welding has 
been announced by the Electric Welding 
Div. of the General Electric Co., Schenec- 
tady, N. Y. Suitable for manual or auto- 
matic welding, the new electrodes are said 
to be free from nonmetallic inclusions, 
segregation, slivers, cracks, seams and pipes. 
The electrodes are available in diameters 
ranging from 0.040 to 4 in., and in lengths 
from 3 to 24 in. Other lengths up to 60 in. 
can be furnished on request. Diameters are 
held to 0.001-in. tolerance. 


Continuous Conveyor Oven Has Zone Control of Heat 


A continuous conveyor coating and litho- 
graphing oven has been developed by Young 
Brothers Co., Detroit The oven incorpo- 
rates new methods of heating, heat recu- 
peration, zone temperature control, and air 
recirculation. 

The new unit also includes a recuperating 
zone which recovers the stored heat in the 
metal sheets and injects this heat back into 
the baking zone before the work leaves the 
insulated enclosure, at the discharge end of 
the oven. The recuperative cooling system, 
operating in an oven handling a produc- 
tion of 3500 sheets per hr., and at a baking 
temperature of 400 F, has resulted in the 
recovery of 30% of the total B.t.u. 

The oven is so designed that the burners 
are within the oven proper and so located 


that there is no danger of overheating of the 
sheets, due to direct radiation. Zone control 
gives the operator control of the heat input 
throughout the oven. He can vary the tem- 
perature to provide the amount of heat most 
suitable for various phases of the drying 
process. 

The introduction of new coatings to the 
lithographing industry has dictated that 
modern oven designs provide for a wide 
variation in operating temperature. This 
new oven has each zone equipped with in- 
dividual heating, recirculating, temperature 
control, ignition and safety equipment. 


The new oven is manufactured in various 
lengths and the dimensions selected are de- 
termined by the individual production re- 
quirements. 





Each zone in this oven has individual heating, temperature and recirculating controls. 
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Inspecting Machine Segregates 
Parts by Size 


An electronic segregator for the auto- 
matic sorting of small parts into three classi- 
fications, oversize, acceptable and undersize, 
has been announced by the DoAl/ Co., Des 
Plaines, Ill. Accurate to 0.000010 in., the 
selector will sort parts with tolerances from 
+0.0001 to +0.005 at speeds up to 12,000 
parts per hr. 





The automatic segregator in action sorting 
small parts according to size. 


The selector consists basically of three 
units, the gage head, the master control, and 
the segregator. The head, where the actual 
measurement is done, is so designed and 
constructed as to have no frictional moving 
parts, no coils, no switches and no magnets 
to need adjustment. The speed of operation 
is limited only by the rate at which parts 
can be fed into the selector. Fully auto- 
matic and semi-automatic feed mechanisms 
are available. 

Besides having red and green indicating 
lights, the master control unit has on it a 
graduated indicating dial gage providing 
visible readings of the size of each part as 
it is being sorted. This gage is electronic- 
ally operated and hermetically sealed against 
dust and moisture. 

The selector can be adapted for measur- 
ing internal dimensions, for simultaneous 
checking of more than one dimension, or 
for sorting into more than three classifi- 
cations. 


Strippable Plastic Compounds 
Protect Metal Surfaces 


A non-inflammable liquid rubber-plastic 
which can be sprayed onto highly polished 
metal parts to protect them from dirt, rust, 
corrosion, moisture, fingerprints and 
smudges, is being manufactured by Rubba, 
1015 E. 173rd St., New York. 

Metal parts which are protected by this 
coating can be handled in the production 
line, and when the coating is peeled off the 
metal shows its original lustre. Known as 
Rubba-Coat, it can also be applied to 
painted wood sub-assemblies to protect the 
paint finish as the completed product takes 
shape. The compound is non-inflammable, 
waterproof, can be applied by brush, spray- 
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gun, or dip method, and can be removed 
by peeling. 

Spray-Peel is another strippable plastic 
compound, announced by Erone/l Industries, 
5714 Pico Blvd., Los Angeles. Applied 
easily by brush or spray, Spray-Peel dries 
to a rubbery film, has sufficient adhesion to 
insure complete sealing, and has adequate 
tensile strength to permit easy stripping. 

The new strippable compound is non- 
toxic and has resistance to moisture, abra- 
sion, salt water, aromatic spirits and oils, 
alkalies and acids, and all atmospheric tem- 
peratures. 


Bench-Type Induction Heater 
Can Be Mechanized 


A bench-type induction heating generator 
combining the power section and work ap- 
plicator in one unit has been announced by 
the Induction Heating Corp., 389 Lafay- 
ette St., New York 3. The unit, known as 
Model 43, has a full-load output of 43 B.t.u. 
per min., which is equivalent to approxi- 
mately 750 w. at a nominal operating fre- 
quency of 450 kilocycles per sec. It is de- 
signed for continuous full-load operation in 
the production line or for short run work. 

This generator lends itself to mechani- 
zation such as conveyor belts, turntables, 
rotary spindles for automatic feed or shop- 
made fixtures for manual feed. It is ap- 
plicable to hardening, brazing, soft-solder- 
ing, annealing and melting operations. 

The entire tube complement consists of 
one standard, heavy-duty, air-cooled oscil- 
lator and two standard rectifier tubes. The 
need for water-cooling of work coils or for 
any adjustments on the generator unit when 
changing from one coil to another has been 
eliminated. 





The bench-type induction heating unit in op- 
eration, heating a typical small part. 


@ Internal and external measurements are 
possible with a micrometer, in production 
at the Richards Machine Tool Co., 124 S. 
Isabel St., Glendale 5, Calif. The micrometer 
is regularly made in three sizes: 0 — 1, 
1 — 2, and 2 — 3 in. All wearing surfaces 
are hardened and ground. 


Squaring Shears Allow fo — 
Close Trim on Drawn Parts ; 


A new 10-gage power squaring she, 
now in production at the Parker Manyj 
turing Co., 2200 Colorado Ave., S, 
Monica, Calif. The shears are all-wejj 
design and the bed, ram, hold down yy 
working parts are reinforced. 

It is a box type design with a low cen 


This power squaring shear has a low cen 
of gravity for minimum vibration. 


of gravity for minimum vibration. Tk 
shears stand 47 in. high and weigh 45 
lb. It has a 5-hp. motor, a speed of 
strokes per min., cutting length 73 in., blaé 
length 75 in., back gage range 18 in., fron 
gage range 38 in., and floor space 32 by 
104 in. 

The four-edged blades are of oil hari. 
ened tool steel. Drawn or folded parts my 
be cut to within 14 in. of their shoulde, 
allowing a close trim on basins, sinks, cowl. 
ings and other similar objects. 


@ A complete line of all-steel preci 
floating holders has been announced ¥ 
Barnaby Manufacturing & Tool Co. 
Knowlton St., Bridgeport 8, Conn. Thee 
holders, of conventional design, are avai’ 
able in shank diameters of 54, 34, 1 an 
114 in. The floating holders provide a reaty 
means for aligning drills, reamers 0 
similar tools with the work. The cutto 
tool is held in the head of the holder, eitht 
directly or by means of a bushing, and ‘ 
clamped by a hardened steel set screw. 


New Silver Paste Brazes Carbide Tip 


This paste was developed specifically 10 
brazing carbide tips by Sherman & 
197 Canal St., New York 13. It consis 
of a silver brazing alloy finely pulveriz 
and then ground with a special flux. 

The flux contained in this paste beg 
to melt at 480 F and protects both ™ 
carbide tip and the steel joint area with! 
liquid protective film before the heat-s¢* 
erated oxides can form. The viscosity of ™ 
flux is low and the molten brazing allo 
component eases all of it out of the jolt 

To use, the tip is prepared in the usi® 
way and the paste, known as Diffusion Past 
No. 50, is painted on the joint surfaces 
the carbide tip with a small brush. The "? 
is held in position and heated. 


MATERIALS & METHODS 
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CORING ELIMINATES MACHINING 


In designing die castings, remember that holes and 
recesses can easily be cored in the casting operation, 
thus eliminating the need for much machining. Where 
possible, such openings should be so located that they 
will be parallel to the die motion, in which case they 
can be formed by cores which are fixed to, or form 
integral parts of, the die. 

In addition to savings in machining costs, cored 
holes provide the following advantages: 


1. Holes and recesses are accurately sized and pre- 
cisely located. 

2. The quantity of metal required per casting is 
minimized. 

3. Section thickness can be kept more unirorm. 
Overall cost is reduced. 


When holes are required at angles not parallel to 
the motion of the die, movable cores are used to per- 
mit casting ejection. This may result in increased die 
cost and reduced casting rates, but the expense is fre- 
quently justified. A good case in point is the zinc alloy 
die casting shown above (a drain housing for an 
automatic washing machine). 

Cores are pulled in four directions to form the vari- 
ous holes and recesses in this casting. The small 
bosses on either side (A) are cored by fixed projec- 
tions in each half of the die, but the flange opening 
and screw holes at the top of the casting and the open- 
ings at either end require movable cores. In addition, 
the angle of the hose outlet at the bottom (B) neces- 
Sitates the use of a slide (movable portion of the die). 
[he added cost of this complicated coring is easily 


PRACTICAL CONSIDERATIONS IN 


offset by the savings in metal and in machining costs. 
The coring has also reduced the section thickness of 
the side walls to approximately 1/16", although the 
flanges at the top and one end are “beefed up” to 
provide sections suitable for sanding to obtain gasket 
surfaces. , 


ALLOY SELECTION 


Good die casting design is of no avail unless the proper 
alloy is selected. Furthermore, it is imperative that 
any alloy used in die casting production be carefully 
formulated with respect to every element involved to 
insure maximum mechanical properties and dimen- 
sional stability. If a zinc alloy is used, your die caster 
should provide one of those shown in the table below. 
These alloys are covered by specifications of the 
American Society For Testing Materials and the 
Society of Automotive Engineers. 





Composition of Zinc Alloys For Die Castings 








Compesition® ZAMAK{-3 ZAMAK?}{-5 
% by Weight A.S.T.M.-XXi1 A.S. 7. M.-XXV 
$.A.E.-903 $. A. E.-925 

Copper .10 Max. .75 to 1.25 
Aluminum 3.5 to 4.3 3.5 to 4.3 
Magnesium .03 to .08 .03 to .08 
Iron, Max. .100 -100 
Lead, Max. .007 .007 
Cadmium, Max. .005 .005 
Tin, Max. .005 .005 
Zinc Remainder Remcinder 


*Composition as provided in A.S.T.M. and S.A.E. Specifica- 
tions. The Zamak alloys meet these specifications but are 
held within closer limits as to composition. 

+ A trade mark (registered in the U. S. Patent Office) iden- 
tifying the zinc alloys developed by The New Jersey Zinc 
Company and used in the die casting industry 











For additional data on die cast- 
ing design ask us—or your die 
casting source—for a copy of the 


booklet “Designing For Die 
Casting.” 
Send for your copy > , 


DESIGNING FoR OIE Casting 
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Therm: O- flake frcvents waste 
BY REDUCING HEAT LOSSES... 


MORE THAN 25% of Open Hearth fuel can be 
wasted through heat lost through brickwork 
and heat absorbed by cold infiltered air. 


Therm -O- flake INSULATIONS are designed to 
reduce heat losses and seal furnace walls against 
cold air infiltration. These are used regularly 
on hundreds of open hearth furnaces and save 
steel producers thousands of fuel dollars daily. 


Therm:-O-flakg@ ENGINEERS will prepare an 
accurate fuel economy survey of existing furnaces 


in your plant and submit complete thermal 
data and recommendations for safe maximum 
insulation of any open hearth furnace, on request. 





open hearth Insulation 


JOLIET, ILLINOIS. 





Exclusive Manufacturers of. . 


Therm :-O:flake 


Hole Punching Unit Applicable 
to Angles and Channels 


A heavy-duty type hole punching 
designed to pierce mild steel up to |. 
thick has been announced by the Wy, 
Strippit Corp., 345 Payne Ave., N. Tod 
wanda, N. Y. : 

This new unit has a pedestal die 4 
permits the punching of angles and cy 
nels as well as flat sheets. The unit cops 
of a holder that carries the punch, die » 
stripping mechanism. This patented dei, 
eliminates the necessity of attaching puyy 
to press ram and assures permanent ali, 
ment of punch and die. 
Setups are made on T-slotted plate; 






Staggered patterns setup of Wales | 
duty “CJ” units set up in press brak 


templates for stamping presses and 
brakes. The press ram only requires on 
adjustment regardless of how many bof 
punching patterns are placed in operati 
because of the uniform shut height of ti 
punching unit. 

The units, known as Type CJ, are av 
able in three holder widths with maximul 
punch dia. of 7@ in. for use with mild ste 
up to 4-in. thick. 


Die Casting Machine Features 
Rapid Closing and Opening of Dies 


A die casting machine for die castf 
zinc, tin and lead with a die opening @ 
closing speed of 750 in. per min. is bei 
manufactured by Wickes Brothers, Saginit 
Mich. 

The distance between the 
bolster plates is adjustable from 9 to 23% 
by means of a single lever die adjustmé 


platen am 


mechanism which can be either hand & 
The casting knockout 4 
automatic and hydraulically operated or @ 


power operated. 


be manually operated if desired. 


The opening of the dies can be adjust 


from 6 to 16 in. by positioning a cal 
Timing of ¢ 
mentary slow down can also be 


the trip mechanism. 


cam. Injection pressures are possibit 

1500 Ib. per sq. in. to 6000 Ib. pe 
Dual melting pots are installe 

machine. One pot is the preheat, th 

is the injection pot. The heat is supp!" 

infra red burners. . 
The injection capacity of the unit |5’ 

cu. in. 


614 fe. 


MATERIALS & METHOP? 


Floor space required is 21}2 ™ 
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instrument Purifies 
Gases Automatically 


automatic device which removes 


10 1, new ink ; 
m4, en impurities and eliminates moisture 
1 TBE gases has been introduced by Baker & 
| SERS Inc., Newark 5, N. J. Called the Deoxo 


ryer, the instrument is installed at any 
snient point on the low pressure line. 
rifies such gases as hydrogen so that 
than one part in a million of oxygen 
rities remains, and then dries the gas 
w points of better than —5O F. It may 
be used with such gases as nitrogen, 
in. neon and saturated hydrocarbons. 
capacity depends upon the moisture 
at as well as impurity of the incoming 
which varies with each installation. 
g bottle hydrogen of 99.7% purity, 
4 maximum flow of 50 c.f.h., pure gas, 
dew points better than —5O F for over 
_of continuous operation, is attained. 
is the equivalent of almost nine bottles 
drogen. 

¢ instrument is suitable for atmosphere 
ace application, as well as for use in 
fields as powder metallurgy, brazing, 
treatment, and vacuum tube manu- 
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: of ming Machine for Metals and Plastics 


new metal sawing machine announced 
he Cochrane-Bly Co., 11 St. James St., 
ester, N. Y., is applicable for cutting 
and nonferrous metals and also 
sup to 2 in. in dia. Larger sizes and 
s for special stock sizes and pro- 
needs and either automatic, semi- 
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melat sawing machine comes in a 
variety of sizes. 


pnati 1 hand operated models are 


sq. if “© Of the general specifications are: 
i Blade diameter — 12 in. 
he oo travel — 21% in. 
oli apac of vise — 2 by 2 in. 
Blade speed — Supplied to suit 
» js 100 specific material 
114 If Motors — 2 to 5 hp., de- 


pending on size 


ops’, 1947 
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Views showing AJAX 
furnaces in operation 
at the Johnson Motors 
Division of the Out- 
bcard Marine & 
Manufacturing Co., 
Woukegon, Iii. 


ACCURATE CONTROL 


FOR MASS PRODUCTION 
OF PRECISION PARTS 


in AJAX ELECTRIC 


MELTING FURNACES 


HE aluminum foun- 
dry has long needed 
an induction furnace 
suited to continuous 
high output. AJAX 


m AJAX 


IS MAKING NEWS 
BY ELECTRIFYING 
THE ALUMINUM 
ALLOY INDUSTRY 












Photos Courtesy 
“Electrified Industry”’ 


A large number of aluminum 
die castings are used in the 
manufacture of outboard 
motors. The more precisely 
these castings meet stand- 
ard specifications for size, 
strength, quality and weight, 
the lower are overall pro- 
duction costs. AJAX Tama- 
Wyatt Induction Melting 
Furnaces contribute to the 
uniformly high efficiency of the Johnson plant and to 
the quality of their castings. 


Tama-Wyatt Induction Melting Furnaces are being ex- 


tensively installed by 


nationally known manufacturers 


like the Johnson Motors Division of the Outboard Marine 
& Manufacturing Co., in their new all-electric die casting 


plant at Waukegan, Ill., 


U.S.A. 


For the first time time in industrial history this die casting 


plant is using electric 


furnaces exclusively to melt and 


hold metal to be processed in die casting machines. 


AJAX ENGINEERING CORPORATION 


Trenton 7, New Jersey 


5) INDUCTION MELTING FURNACE 


TAMA-WYATT 


AJAX METAL COMPANY, ' 

AJAX ELECTROTHERMIC CORP 
AJAX ELECTRIC CO., INC., 
AJAX ELECTRIC FURNACE CORP., 


























| This Burro is handling scrap faster 

and easier because it moved itself 
and several cars to the job quickly 
—and started work without delay. 
Burros equipped with magnet, clam- 
shell bucket, dragline bucket, tongs 
or hook are saving time and money 








| Handle Serap FASTER - EASIER 


pull (7500 Ibs.) and fast travel 
speeds (up to 22 MPH) make them 
efficient switch engines too—you 
can spot cars where and when you 
want them at a moment’s notice. 
There’s no waiting time when a 
Burro is on your track. 





| on many jobs in every type of in- 





Their powerful draw bar Write for Descriptive Bulletins 


CULLEN-FRIESTEDT, 1314 $. Kilbourn Ave., Chicago 23, Il 
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str You Missing 


any information about 


Ele i I UO WW 


"The Influence of Minor Elements on 
Heat Resistance of Standard Alloys’ is 
the latest addition to the Cerium File 7 


Folder. It is available on request. 


ls your name filed with us to receive 


new publications, as issued? 


*CERIUM STANDARD ALLOY\ 


ntaining 45-50°/% 


Balan e principally rare earth metals 


Cerium - | 


Also available 
CERIUM MASTER ALLOYS 


CERIUM METALS CORPORATION 


22 FIFTH AVENUE © NEW YORK 1 
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Engineers 


G. Thomas Muehlenkamp, metally 
gist, has joined the staff of Batre 
Memorial Institute, Columbus, to { 
research on the engineering propertg 
of materials. A graduate of No 
Dame University, previous connectiag 
have been with Wright Aeronautic 
Corp. and the University of Califori 


Richard P. Harris, formerly asi 
tant to the factory manager, U 
Rubber Co., Detroit, has been mi 
factory manager, Electroforming Dep 
that company. He was previously ; 
sistant to the factory manager, Chan 
Vought Div., United Aircraft Com 
Stratford, Conn. He has had sever 
positions in metals fabrication and | 
industrial engineering. 


Elmer Schneider has been elected 
a newly-created position with Wheel 
Instruments Co., Chicago, called vi 
president and director of engineerin 
His duties will include inspection a 
approval of quality standards. / 
A. Reinhardt becomes plant manag 
and assumes responsibility ford 
manufacturing operations, joinit 
Wheelco after 25 years’ experient 
with General Time Instruments Cop 
Elgin Watch and Dole Valve cot 
panies. 


Waldemar Naujoks has been elect 
president, Bison Forge Co., Butta 
where he has become associated 
partner with David L. George. M 
Naujoks is an outstanding authority 
forging practice, particularly in 
sign and technique. He is author ¢ 
“Forging Handbook” and _promintt 
in technical societies. He was formel 
chief engineer, Steel Improvement 
Forge Co., Cleveland. 


E. F. Tibbets has become metallif 
gical engineer, the Lummus Co., N 
York, designer and constructor 
petroleum refineries and chemi 
process plants. He was formerly 3" 
tant materials engineer, Shipbuildin 
Div., Bethlehem Steel Co., Quin 
Mass. 

R. R. Donaldson has been made ch 
engineer, Hagan Corp., Pittsburg? 
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ker of combustion controls. He has 
eloped new control mechanisms and 
ir application to steel and other 


ustries 









rp. Hagerstown, Md., for develop- 
at of sand blast and core knock-out 
rallations. Previously he was sales 
etallummnager and chief foundty engineer, 
Battelmdro Blast Corp., Chicago. He has 
to den connected with several foundry 
»pertig mpanies. 

Nowy 
lection 
aut 
iforn 









Vere B. Browne is now research 
sultant, Heppenstall Co., Pittsburgh 
Bridgeport, Conn. He has been as- 
ated with research and develop- 
at of high alloy steels since 1909 
U @ien he was named chief chemist, 
1 madmmegheny Steel Co. Lloyd R. Cooper, 
; Deniming director of Heppenstall research, 











sly agmnow in charge of the newly-opened 
( handmmearcn laboratory. 

Comm alter A. Jayme has been made as- 
Seve@iiant general superintendent, Na- 


and inal Tube Co. at Gary, Ind. Soon 

et joining Carnegie-Illinois Steel 
cted Mmrp. he managed the metallurgical 
Vheel™mpartment’s alloy bureau. In 1945 he 
od vidmected research for the National Tube 


1eeringgm™.S war rocket program. He was 
on anjmmeduated from Massachusetts Tech in 
Joxe/M™oing and metallurgical engineering. 
1AM William H. Pugsley has been made 
tor 4 


e president in charge of field re- 
jollNrch, Hays Corp., Michigan City, 
eri“, maker of industrial combustion 


5 COMME uments and control. 
e col 













A, J. Fischer has been made mana- 
t, Carbide & Cast Alloy Div., Jessop 
| Co, Washington, Pa. having 
tn with the carbide industry for 12 
ais, serving Union Wire Die Co., 
atles Hardy Co,, American Cutting 
loy Co. and Firth-Sterling Steel Co. 


electe 
Buffak 
ated § 
e. M 
yrity 0 
in 
thor 0 Eugene Mittelmann, consulting en- 
mineigmmeccet_ and physicist, has opened of- 
srmetiam’: @nd laboratory at 549 W. Wash- 
nent Mgme2 Blvd., Chicago 6, practicing in 
gh frequency heating, industrial 
‘tronics, applied physics, etc. 


eral 


ror 0 i 

to Engineers 

hemi N y 

y asf WComers to the staff of Battelle 
ildinamm rial Institute are the following: 


Quine J. Maykuth, metallurgical en- 
: Neer, assigned to nonferrous metal- 

Bet): Robert A. Miller, formerly met- 
Je CheRluryis, with Inland Steel Co., who 
UST serve in the division of industrial 


HODMRRULYy. 
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_C. Peirce has joined Pangborn | 





“LET’S HAVE ADVANCE FOUNDRY 
CAST THIS SET OF DIES” 





“When | worked in Dayton, we 
used Strenes Metal cast dies for 
refrigerator tops and doors. Saved a 
lot of time and cost on tooling up. 
And we got longer runs between 
redressings.”’ 

That's the way the good word 
about Strenes Metal cast dies has 


spread from shop to shop. A number 
of instances are shown in our picture 
book titled *‘Strenes Metal Castings.’’ 
A copy is yours for the asking. Write 
us now while you're thinking about it. 


Strenes Metal 


DRAWING AND FORMING DIES 


THE ADVANCE FOUNDRY COMPANY 
100 PARNELL STREET, DAYTON 3, OHIO 













SPM FHMACES AND MACHINES 
; ¥ of Design 


FOR MODERN GAS CARBURIZING 


CONTINENTAL 


are Masterpieces 





a al alt pall toe 


ing—all automatic. 


176 West Adams 





Deliver material clean and ready for assembly. 

Case depth, carbon content, controllable, uniform. 
Carburizing time is reduced by activated gas. 
Production results are dependably duplicated. 

Process provides either batch; or continuous with heating, 
carburizing, diffusing, atmosphere cooling, or oil quench- 


CONTINENTAL RDU EETEPENGINEERS, INC. 





ASSOCIATE COMPANIES 
Intercontinental Engineers, Inc. ¢ Engenheiros Continental Do Brazil, S. A. 


Intercontinental S. A. Buenos Aires 


phicago 3, Illinois 
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LEKTROMESH 


Lektromesh . . . 
solid metal-plated screen is made by 


the new, one-piece 


electrodeposition supplements 
rather than competes with woven wire. 
Continuous production methods permit 
runs of 100 foot rolls up to 35 inches 
in width of 40 to 120 mesh... 
meshes 150 to 400 in smaller units 
. . . and is furnished in nickel and 
copper. This unique product pre- 
sents a smooth surface and is readily 
fabricated by stamping, welding and 
soldering. Combining accuracy and 
uniformity of openings with the 
smoothness of perforated metals, 
Lektromesh applications are unlimited. 
Ideal for strainers in fuel systems, dry- 
screening and a large number of spe- 
cialized items. Distinct value lies in 
its even plane surface that withstands 
wear when exposed to doctor blades 
and scrapers as in continuous filters 
and its unique ability to screen ma- 
terial with minimum clogging. . 


Lektromesh folder and small sample 
available. Write Dept. 1-210 


[33 © LEKTROMESH ® oN 


The C. O. JELLIFF 
MANUFACTURING 
CORPORATION 


SOUTHPORT, CONN. 
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physics; Earl R. Olson, chemical en- 
gineer, who will do research on the 
engineering properties of materials. 


Richard K. Lee has been made tech- 
nical director, Alloy Rods Co., York, 
Pa., having had over ten years’ experi- 
ence in the welding field, for five years 
being connected with the Steel & Tube 
Div., Timken Roller Bearing Co. 


A. H. Milnes is now chief engineer, 
Steel Improvement & Forge Co., Cleve- 
land. Previously he was metallurgist 
in England with aircraft manufacturing 
companies. 


H. Dann, formerly with U. S. Bronze 

Powder Works, Inc., where he did re- 
search and development on new pro- 
duction methods in the bronze powders 
field, has become production manager 
for Atlantic Powdered Metals, Inc., 
New York. 
* G. Taylor Stanton recently became 
manager of engineering, Holtzer-Cabot 
Div., maker of electrical motors, having 
been chief engineer, TelAutograph 
Corp. He designed the sound system 
in the General Motors Futurama at the 
New York World's Fair. 


L. C. Grimshaw has been named 
metallurgical engineer, Clad Products 
Div., Jessop Steel Co., Washington, Pa. 
Other company connections have been 
with Latrobe Electric Steel Co. and 
Allegheny-Ludlum Steel Co. 


Donald E. Williamson, for many 
years with the Physicists Research Co., 
has joined the research and develop- 
ment department of Baird Associates, 
Inc. More recently he was with Lincoln 
Park Industries, Inc., in developments 
related to precision gaging. 


Frank D. Hazen, who has written 
many technical papers and made many 
contributions to the furnace industry, 
has been made vice president and 
general manager of the industrial de- 
partment of American Arch Co., Inc. 


Howard J. Smith has joined the re- 
search staff of Titanium Alloy Mfg. 
Co. as a senior chemist, having served 
as chief chemist, Joliet Chemicals, Inc., 
Joliet, Ill. 


Ellsworth T. Candee has been made 
director of research and development, 
Lea Mfg. Co., Waterbury, Conn., maker 
of polishing and buffing compounds. 
He was formerly with the American 
Metal Hose Branch, American Brass 
Co. 



























Demonstrating 
BRICKSEA| 


“142-9 -Vate)-saaey-\ it 


HEATED 
TO 2250° 


OW! 


rg | 





Brickseal provides a crackprod, 
vitrified armor for furnace lip 
ings. The small firebricks show 
in the furnace were bonded anj 
painted with Brickseal and heate 
to 2250°. Directly from the fur 
nace they were plunged into col 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic whei 
hot, yet hard and tough wha 
cold. Brickseal is made in grads 
suitable to heats ranging from 
1400° to more than 3000°. Ir will 
make any furnace last longer by 
giving new life to your refra 
tories. Write or call local dealet 
for a demonstration. 


























































DOUSED IN 
COLD WATER 


BRICKSEA 


REFRACTORY COATIN 


5800 S$. Hoover St., Los Angeles" 
1029 Clinton S$t., Hoboken, ™ 


MATERIALS & METHODS 
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Companies 


he Scovill Mfg. Co., Waterbury, 
nn., has awarded a $2,000,000 con- 
ction contract for a building hous- 
, an addition to its cold rolling mill 
+ copper alloys in sheet and strip 

_ Construction consists of an ad- 
ion to a building completed in 1916. 


indberg Engineering Co., Chicago, 
er of heat treat furnaces and elec- 
equipment, and Fisher Furnace 
, same city, maker of nonferrous 
Iting furnaces, refractories and 
pwers, have united their organiza- 
ins. The Fisher organization will be 
town as Fisher Furnace Dwv., Lind- 
re Engineering Co. 


The Connecticut Precision Casting 
_has been formed by C. T. Finn and 
T. Butterworth, Jr., New Canaan, 
yn. They will use the “lost wax” 
ocess. 


The Bullard Co., Bridgeport 2, 
nn., has made up a 27-min., 16-mm. 
und film covering their Man-au-Trol 
rtical turret lathe, with another 14- 
in. film on their spacer. 


The Al-Fin Corp., subsidiary of Fasr- 
bild Engine & Airplane Corp., has 
loved from Hollis to Farmingdale, 
ng Island, offices and foundry being 
bh the plant of the Ranger Aircraft 
ugmes Div., Fairchild. The process 
nsists of chemically bonding alumi- 
m and its base alloys to steel. 

Eastern Industries, Inc., has pur- 
based the buildings, machinery and 
oduction rights of the McIntyre Co., 
ewton, Mass., maker of precision 
mps and fluid motors. Eastern mix- 
g equipment, laboratory stirrers, heat 
sipating units for electronic appli- 
tions, and precision temperature 
gulators will be made at Eastern’s 
forwalk, Conn., plant. 


Complete renovation of the gray 
on foundry of Babcock & Wilcox Co. 
Barberton, Ohio, at a cost of over 
500,000 is being planned. The largest 
xpenditure for machinery will be for 
Complete sand conditioning system. 


The Rare Metal Products Co. has 
fnounced removal of offices, chemical 
bane and laboratories from Belleville, 
.J., to Atglen, Pa. 

Selen m Corp. of America, afhliate 
Mt Vickers, Inc, maker of selenium 
Power and instrument rectifiers and 
‘If-gene: ating photo-electric cells, now 
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Send for booklet “Ingot Metals of 
, Today” 


NOTE: * “Proper Melting Decreases 
Foundry Losses,” contains interest- 
ing data. Also, the booklet, “Non- 
ferrous Ingot Metals of Today.” 
Write for both. They are free. 


of AJA x 
PHOSPHOR-COPPER 


Successful foundrymen deoxidize or “clean 
up” molten metal by a scientific method 
worth using as indicated: 


They use phosphorus . . . expertly . . . in 
the form of “Ajax Phosphor Copper” .. . 
added as the crucible is removed from the 
furnace . . . for virtually all brass and bronze 
alloys. 


In notched waffle sections, or in shot form, 
Ajax 15% P-Cu does its work at .01% (1 oz. 
per 100 Ibs.). Introduced, and having time 
to react when stirred with a whirling motion 
of the skimmer, it causes oxides to rise for 
effective removal by skimming from the sur- 
face. It is best to avoid phosphorus build-up 
from back stock.* 


If you use phosphorus these days, use Ajax 
phosphor Copper (useful also in producing 
your phosphor bronze). 
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PHILADELPHIA 23, PA. 
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AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP. @ AJAX ELECTRIC FURNACE CO. @ AJAX ENGINEERING CO. 














“PRECISION CASTING 


by the 


LOST WAX PROCESS” 


For the first time, a complete catalog 
designed to give the manufacturer of 
precision small parts, the full picture 
of the “Lost Wax” process. 


* The story of “Lost Wax” 

%* How to set up shop 

%* How the process works 

* Complete directory of equipment 
* Chock-full of information 

* Indexed for easy reference 

*& 32 pages, 81/.”x11”". 


1. SHOR 


EST. 1918 


Precision Casting Sales and Engineering 


64 W. 48th St. © New York 19 
Dept. M 

























































| eliminated the 
| trouble on 
threading stainless” 





“A drum of Stuart’s THREDKUT 
99 was purchased by this 
company to be used for a test 
on threading type 304 stain- 
less steel pipe nipples. A sup- 
posedly sulphurized oil was 
previously used, but it just 
| could not do the job— most of 
the threads were badly torn. 
Upon changing to THREDKUT 
99, excellent threads were ob- 
tained...a repeat order has 
) been placed, and they plan to 
use it regularly.” 


il Pintd hk 


D. A Stuart Oil Co., Representative 











This performance report from 
Stuart’s files presents a very simple 
case...the solution of a basic 
| metal-cutting problem through 
the simple expedient of switching 
to the right oil for the job. 
Put a Stuart engineer to work 
on your cutting problems... 
Stuart engineering and labo- 
ratory service is available for 
the asking. 


STUART serccce goes 
wtth wery barrel 
WRITE FOR DETAILS ] 


p.A. Stuart 


2745 SOUTH TROY STREET, CHICAGO 23, ILL. 
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occupies a new modern structure at 
2160 E. Imperial Highway, El Segundo, 
Calif. 


N. Ransohoff, Inmc., Cincinnati, 
maker of washing machines and equip- 
ment for surface treatment of metals, 
has bought another plant at 16 E. 72nd 
St., that city. 


International Nickel Co. announced 
an extension of its fellowship awards 
in Canada, Great Britain and the 
United States, as part of a broadened 
program of cooperation with univer- 
sities and colleges in the field of tech- 
nical education. In this country six 
two-year fellowships will be awarded 
bi-annually for 12 years and for study 
of nickel, copper and the platinum 
metals. 


An order for nearly $6,000,000 
worth of electrical steel mill equipment, 
the largest single order of its kind ever 
placed, has been booked by Westing- 
house Electric Corp. for the French 
firm of Denain Anzin. 


A new firm of chemical, metallurgi- 
cal and mechanical engineers has been 
formed by Dr. Chester L. Knowles, 
Otto R. Kuster and Robert C. Ried. 
It will be known as Knowles Associates, 
19 Rector St., New York 6. 


The Nash-Kelvinator Corp. has 
awarded to the Bjorksten Research 
Laboratories, Chicago, a research con- 
tract relating to plastic fabrication, the 
second substantial contract so awarded. 


Societies 


Dr. George R. Harrison, dean of the 
School of Science, Massachusetts In- 
stitute of Technology, has been elected 
chairman of the American Institute of 
Physics. He is author of the popular 
book, “Atoms in Action.” The reor- 
ganized institute is made up of the 
following societies: American Physical 
Society, Optical Society of America, 
Acoustical Society of America, Society 
of Rheology, the American Association 
of Physics Teachers, and about 9000 
individual members. 


The National Assn. of Corrosion En- 
gineers has named the first two recipi- 
ents of newly established awards: Dr. 
Willis R. Whitney and Dr. Frank N. 
Speller. The former established the 
electrochemical theory in corrosion. 














BURLING 


TEMPERATURE \\ 
LIMIT SWITCHEs |N 


SE NO LIQUIDS .. . NO Ga 





Literature MODEL E 
~ only 1 light-wei 
Rawpneee moving part. Availa | 
wee i 2 eo 
switches. t\ 
As a 3 switch model, Burling Model { 4 | 
recommended for use (a) where loa . 


divided into 3 parts, (b) where 1 switd 
used for controlling, one as a high jj 
one as a low limit, (c) to give definite g 
or position to a 3 or 4 position diaph 
motor, 
variable speed motor. 


venie 


easy 


(d) to give 3 speed contro 
Accurate, Rugged, Dependable 
Corrosion and heat resisting tube 
Dial Pointer for easy setting 
Locking screw locks temperature sett 
Terminal plate has large screw termi 
Snap-action Micro-Switch elimi 
contact troubles 

Increased Adjustable range to 700-10 
Dimensions—7'4" x 2%” x 32" 











MODEL V-I 


For lower temperature 
range from 0-300°F. 
Available for mini- 
mum of —100° to 
maximum of 600°F. 
Usual adjustable range 
50-150°, operating dif- 
ferential may be as small as +'/ of 
large as +5°. Adjustable by screw 4 
dial inside case. (Sizes 2%” diame 
xX 4%” high) 


MODEL D 


Adjustable rant 
200-500°F. Te 
perature rang 
0-1400°F. For # 
where temperatutt 
must be changed 
suit operating conditions. Turn outside 
knob to change temperature settith 
(Sizes 52 x 2% x 2%"). 


Instruments also Built to Specifications 


Making Precision Controls for Over 10 












BURLING INSTRUMENT 6! 


Springfield Ave, at Livingston 5! 
Newark, Nid. 


MATERIALS & METHODS 
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Convenient to Use? 








All Harper Furnaces are designed for con- 
venience and safety. Heavy insulated doors, 
elevating hearth mechanism, continuous 
conveyor belts, standard, inverted and tilt- 
ing designs contribute to better operation, 
easy handling of crucibles and materials. 


inite s 





Harper Inverted Pit Type Electric Furnaces 
yt equipped with a counter-balanced 
hearth elevating mechanism, hand or power 
pperated. Crucible can be lowered for easy 
handling with tongs . . . reduces spillage 
ves valuable materials and fragile 
‘ . Simplifies inspection . 
es direct radiation to operator. 


crucib! 
outside elimin 
setting Put y 


ment high temperature furnace require- 


to Harper. 


epresentatives in Principal Cities 


| Harp er 





TRIC FURNACE ORPORATION 





1461 Buffalo Avenue 
Niagara Falls, N. Y. 
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Dr. Speller’s award was for his appli- 
cation of fundamental studies to prac- 
tical engineering problems. 


W. B. Peirce, vice president in 
charge of research at the Flannery Bolt 
Co., Bridgeville, Pa., has been elected 
president of the American Society of 
Tool Engineers. At a recent convention 
the new president declared war on the 
antiquated English inch system of mea- 
surement, stating that the simpler 
metric system is necessary “if we are 
to keep pace with the rest of the mass 
producing countries of the world.” 


The American Society of Body En- 
gineers will hold its second annual 
technical convention at the Rockham 
Memorial Bldg., Detroit, Nov. 5 to 7. 
Speakers at the eight general sessions 
will cover new trends in styling, pro- 
duction engineering, small cars, seat- 
ing comfort, truck bodies, buses and 
coaches, materials in body construction 
and passenger car body engineering. 
Society membership now totals 200. 


The Magnesium Assn. has honored 
Edward S. Christiansen, its founder, 
with a magnesium plaque for his 
“vision and incessant energy to consoli- 
date, perpetuate and expand the prog- 
ress made in the production and fabri- 
cation of magnesium during World 
War II.” 





Meetings and Expositions 


INSTITUTE OF THE AERONAUTICAL 
SCIENCES, summer meeting. Los 
Angeles, Calif. Aug. 7-8, 1947. 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, bi-monthly 
meeting. San Diego, Calif. Aug. 
26-29, 1947. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, fall meeting. 
Salt Lake City, Utah. Sept. 1-4, 
1947. 

INSTRUMENT SOCIETY OF AMERICA, 
conference and exhibit. Chicago, 
Ill. Sept. 8-12, 1947. 

PORCELAIN ENAMEL INSTITUTE, an- 
nual forum. Columbus, Ohio. 
Sept. 10-12, 1947. 

NATIONAL PETROLEUM ASSOCIA- 
TION, annual meeting. Atlantic 
City, N. J. Sept. 17-19, 1947. 

NATIONAL MACHINE TOOL BUILD- 
ERS’ ASSOCIATION, Machine Tool 
Show. Chicago, Ill. Sept. 17-26, 
1947. 

ASSOCIATION OF IRON & STEEL EN- 
GINEERS, fall meeting. Pittsburgh, 
Pa. Sept. 22-25, 1947. 
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Preparing 
Aluminum 
Surfaces 
For Perfect 
Paint 
Adhesion 





F you are engaged in the 

production of such alumi- 
num articles as canoes, fur- 
niture, lawn mowers and the 
like you will want to give 
your product a paint finish 
with stimulating sales-appeal. 
More than that you will want 
a finish that will “stand the 
gaff’. 


You will be on the right road 
to meeting these two impor- 
tant specifications if you con- 
dition your aluminum parts 
with 


Qakite Compound No. 36 


Applied manually or by still- 
tank this mildly acidic com- 
pound produces a microscopic 
surface etch and develops a 
thin phosphate film to condi- 
tion surfaces for tenacious 
paint adhesion and to local- 
ize corrosion when damage 
occurs. 


Oakite Compound No. 36 ex- 
erts mild detergent action. 
Used on lightly soiled parts, 
Oakite Compound No. 36 will 
eliminate initial degreasing 
operations to save production 
time and reduce per-unit pro- 
duction costs. 


In-plant test runs of Oakite 
Compound No. 36 under the 
direction of an Oakite Tech- 
nical Service Representative 
invited. Literature freely 
available on letterhead re- 
quest. Ask for Service Re- 
port #A-5883 


GAKITE PRODUCTS, INC. 
32H Thames Street, NEW YORK 6, WN. Y. 
Techmcal Representatives on Princepal Cities of U.S. @ Caneda 





Specialized Industrial Cleaning 


MATERIALS © METHODS © SERVICE 
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hd Many forging designs in steel, aluminum and magnesium have been originated by | 


| " 


Hit 
' u 


Wyman-Gordon. Typical of the many intricate forgings is this four-way spider. . .. | j 
ii 


f))| Every Wyman-Gordon forging is under strict, constant control by laboratories that | "| 
through the years have contributed much to investigation and research of new |) 
| forging techniques and of new alloys of steel and the non-ferrous light metals. | | 


Standard of the Industry for Sixty Years 


| WYMAN - GORDON 


Forgings of Aluminum. Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. F 


HARVEY, ILLINOIS DETROIT, MICHIGAN | 
i 
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by T. €. DU MOND 


Glamour in Picket Lines 


If the truth were only known, the 
reason why a truce was signed by the 
steel union and producers might be due 
to an inferiority complex on the part 
of the unions. During the last few 
months glamour has been injected into 
picket lines all over. First there were 
the telephone “hello” girls; next fem- 
inine dance instructors with their con- 
ga-picket lines outside Arthur Murray’s, 
and more recently cartoonists on strike 
against the producers of Terrytoon 
movie cartoons. In the latter case high- 
ly original and pointed cartoons were 
carried by the pickets, fore and aft, co 
amuse as well as propagandize passers- 
by. There’s not much glamour in a 
husky mill hand parading in his over- 
alls. 


Is it a Disk or a Disc? 


We are about to launch a one-man 
campaign against misusers of the word 
“disk.” For some reason this poor word 
is neglected all too often and its place 
taken by its first cousin “disc.” The 
country is now overwhelmed with a 
rush of “disc” jockeys, and in a recent 
new product announcement the word 
was used by an apparently neutral 
author, for he spelled it both ways in 
successive paragraphs. We're sure that 
if we and Webster threw our weight 
about enough, we can convince people 
that “disc” is a zoological word mean- 
ing “any of various structures likened 
to a disk.” 


Sweet Are the Uses of Adversity 


The housewives of the nation owe 
a debt of gratitude—at least a moderate 
sized one—to the Koppers Company 
Piston Ring Div. Why? Well, during 
the sugar shortage days there arose a 
little concern, since sugar was the only 
reducing agent used in solutions for 
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porous chromium plating of piston 
rings. So, the boys diligently searched 
for a substitute and tried many things 
until they found that maltose syrup did 
the trick. The maltose reaction was 
somewhat different but it had the final 
desired result, thus releasing consider- 
able quantities of sugar for other uses. 
Come to think of it, here’s our thanks 
also. Coffee without sugar is not so— 
should we say—hot. 


Our Insulting Nonsubscribers 


It must have been a warm day like 
this when our circulation manager 
wrote a subscription letter in which he 
teed off with a quotation to the effect 
that “The best study of man is man” 
and not too certainly credited it to 
Bill Shakespeare. Back came one of the 
letters—without the important filled- 
in subscription form—an arrow point- 
ing to the quotation and a very few 
well chosen words. The words: “Pope 
you dope.” 


Many a Truth is Spoke in Jest 


Early in June a number of editors 
journeyed down to Kure Beach, N. C. 
to visit the corrosion test station there. 
International Nickel’s Frank La Que 
acted as host and put us at ease im- 
mediately with a welcome address that 
was remarkable, to say the least. Al- 
though the words of welcome were 
uttered in a spirit of fun we had the 
uncomfortable feeling that they might 
contain a germ of the true feeling of 
industrious engineers. Reduced to their 
bare essence, the greeting went some- 
thing like this: “Come on in if you 
have to, but if you weren’t bothering 
me I could get a whale of a lot of work 
done.” We got even though and del- 
uged Frank and the other technicians 
there with a flood of poetry unlike any 
they ever encountered before—or prob- 
ably will ever meet again. 


Problems with the Atom 


Don’t put off buying that new car ip 
the hopes that one of next year’s models 
will be built around an atomic power 
plant. In the first place, our presen 
knowledge of the shielding power of 
materials against radioactive substances 
would indicate that a piece of uranium 
the size of a golf ball would require 5( 
tons of shielding material. Of course 
the energy resulting from the fission of 
that amount of uranium would be suf. 
ficient to satisfy the needs of Mr. Aver. 
age Motorist for something like 200 
years. 

One important point brought ou 
along with the above at the Chicago 
A.S.M.E. meeting is that henceforth, 
at least in dealing with atomic energy, 
we are going to require a purity in ma- 
terials which never before was dreamed 
of commercially. For instance, carbon, 
an important material in the atomic 
scheme of things, would be almost use- 
less if it contained only 10 parts per 
million of boron as an impurity. 


One and One Equals 200 


One and one equals 200, when one 
one is a refrigerator and one one is 1 
lawn mower. The 200 is the amount 
of steel required for one each of these 
products. Figures compiled by the 
American Iron & Steel Institute show 
that 171.66 lb. of sheet and strip steel 
is needed to make one refrigerator and 
27.60 Ib. of sheet, strip, bar, wire and 
tube goes into a lawn mower. The 
magnesium people might dispute that 
last figure, in view of the fact that mag: 
nesium, like June, is busting out al 
over, in lawn mowers. We don’t watt 
to start an argument, but we were just 
wondering. 
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